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niEFACE TO THE THIRD EDITION. 


This tliird edition of tlie IVinclide^ of Tsycliology differs 
from preceding ('diiieiis, inniidy by coniainiiig anew division; 
wliicli occurs in second voluinO;, under the title — INirt 
VllL, Congrnities/' 

]>y tlie juM'faee lo iho iirst edition, it will be seen tliat I 
bad originally inlcMub'd to wrii.(% under the i.itle of ^bSunnnary 
a,nd Concbision,’^ a division liaving for its purpose ^M-o bring 
tb(^ sev('ral liiu'S (yf arguinenl. to a, focus : Ixdicwing that 

Oie liarniony (liai< nuay b(‘ shown lo subsist between the 
do(‘.l.rin(‘s (dabovaital in tli<' r(‘S{)(H*l ive divisions, is a stroTig 
cordirniai Ion of their ti-uth/' \\di(‘n T laygnTi to jyrc'parc the 
sevtond and gna'd ly (ndarg(‘d (‘dition, 1 looked forward to 
fulfilling ibis inicMit.ion, wliic.b disi.urbed health liad before 
obligiul nu^ i.o aba.ndon. Eventua.lly, liowevtT, I left the? 
addi(,iona,l ])art unvvritf.tui — part.ly l)ccaus(y tlie work had 
a,b*(‘ady Ik'couk^ too lyulky, a,nd pari.ly been, use? 1 tliouglit that 
the harmonic's I ]>ropos<'d io point out W(?ro so conspicuous 
that a.il r('a,(h'rs weyuld p<*re(‘ivt? i.lunn. 

This la, si. n*ason provc'd to b(‘ ill-grounded. Par from re- 
(*ogni/nng tlu^ ha.nnoni<'s whieh I thouglit conspicuous, sundry 
cri(b;s ('uhu’gc'd on ib(' iin'tongruities. In a^ review pub- 
lished in tlu^ Aradrvnj hyp A])ril I, .lH7d,M.r. Jb'iiry ySidgwick 
spe^aks of ‘‘ ih(? mazy ineonsisUuicy of iiis [rny ] nu^ta-physicaJ 
rc'siilts/’ Similarly, a, wriic'i* in the Hpeiddfor for the 21st of 
June, bS72>, assc'ris Ibal Sp(?nc('Ps sysi.c'ui luis the 

im'urabh' dc'feei eyf fumlaain'iital imuyluynmce.^^ Ih'of. fireen, 
also, in iwiy aj'tieles whi<di a.pp('ared in the Ooiilcmporarij 
livvirii) for l)i‘(*eni lyt'r, 1877, and March, 1878, dtwoieHimich 
spa,e<? t<y slnywitig, as h^^ thinks, that my views are not 
<;oht?rent. Tims I find it, if not noci'ssary, at any rate 
desirable, io fulfil my iirst intention. 
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riiKl'’ACB TO TOE TUTRT) EDITION, 


It is a common remark tliab wlu're party iV'clin^i^, ])olitical 
or tlieological, runs kigli, one who, believinjj^ tluit Tunther 
side is wholly ri^ht or wholly wrong, dcHdim's to (•.oinmit 
liimself entirely to oitluu^ is usimlly look(‘(l upon by both 
witli suspicion, if not with, avcu’sion. And it is cnu’ions to 
sec how, analogously, in a coni.rovin'sy so nnuote in its issues 
fromlioman interests as that IxitwcHui Idealism ;ind lde;disni, 
the enunciation of a view which r('(‘ogni/iC's an (lenumt of 
truthin each, stunns to beget ani.i pat hy ratiher tha,n sympathy. 
Tlio a,(lherents of (htlun* doeiriiug bcilii'ving that it is 
entirely tnu^ or cmtirdy false, an^ a, verso to a, couciliation 
wliich ro(piir(\s ?uiy sacri(ic(\ Huriaunhn* of a i)ari/ of i.luhr 
doctrine is almost as olTonsivc^ to I heir auhtHir projire as 
surrender of tlu^ whole; and the propos('r of it is censuretl 
all round. 

.Ihjcoguizing, thus, the disfavour with wliich both 
Ilealists ai\d Idealists naturally n^ga.rd that IhninstigunMi 
Realism which, acccjpts from each a moii'ty of his doct,riue 
but rejects the rest, I. scarct'ly exptnd, ihat wluna^ tiny bd'ori' 
discovered only incougruities, this new division will show 
them tliat tluu’o a, re congruities. 1 (.'ain do no more tJia.u 
exhibit those, in tlie InheC that they will be appa.rtnit (o 
all who Inive not yet committed, themsidvc's to om^ side or 
the other. I may add. that inability to r(H’,ogniz(^ tlu\se 
congruities admits of two iut(‘rprc»tatious, conv(uu(mtly sug- 
gested by a simile which I have la^buH^ tmiploytul in another 
relation. I\dveri at diflVa'ont angh^s from the samtj objtHd', 
the two photographs placed in a sUsreoseope, wlum lirsi. 
viewed, not unfrociuontly form a (^ordused double ima,g<‘ ; 
but after persevering contemplation, most obs(nwtn,\s find 
them suddenly unite into a single cleav repn^sentation of thi^ 
object. Meanwhile, tluu’o are some eyes wliic.h, to the la,st 
fail in combining them; and to wliicli they continuously 
appear conflicting and coi.i, fused* 

London^ Odoher^ 1880. 
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PREFACE TO THE SECOND EDITION. 


Words are somewliat strained in their meanings by calling 
that a Second Edition, of which the new portion greatly ex- 
ceeds the old portion in amount ; . as happens with this 
volame, and as will happen with its successor. Of the five 
Parts here bound together, the two that have previously ap- 
peared cover 217 pages; while the three that now appear for 
the first time cover 425 pages. 

Nevertheless, the fact that sundry of the cardinal ideas 
contained in this work were enunciated many years ago, 
must not be lost sight of. When, in 1855, the First Edition 
of The Ff indples of Psychology was issued, it had to en- 
counter a public opinion almost universally adverse. The 
Doctrine of Evolution everywhere implied in it, was at that 
time ridiculed in the world at large, and frowned upon even 
in the scientific world. Naturally, therefore, the work, 
passed over, or treated with but small respect, by re- 
viewers, received scarcely any attention ; and its contents 
remained unknown save to the select few. The great change 
of attitude towards the Doctrine of Evolution in general, 
which has taken place during the last ten years, has made 
the Doctrine of Mental Evolution seem less unacceptable ; 
and one result has been that the leading conceptions set 
forth in the First Edition of this work, have of late obtained 
considerable currency. In France, some of them have been 
made known incidentally by the treatise of M. Taine, De 
Intelligence ; and the lucid exposition of Pxof. Eibot in 
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y [[ PRTCl'WG'i'f TO 'TH M RKOOXl) MI U TK >N". 

liis Pi^\jcholo(jic OonirHiportiinr, h.'is prt'st'niod iJicrn 

all in a systematic Kr.nk'^, I'li Muf^^land, ihry have s|>r«'a(l 
througli various cliannGfe/ Anioni^' iilu'sp 1 may m<>r(^ (‘S|h'~ 
cicilly name fZVm Phijy.iolofjif cduI by 

Dr. Maudsloy, the lirst division of whicb work is j)t>rvad(‘d 
by tlioin. As most of those who will n^id this Sorond 
Edition of tdu) PrliK/ph'S oj PyifAndtxjif , never saw tlu^ hhrsl. 
Edition, and ca,nnot now ac^eess to it ; ;ind n,s, in Pa,rts 
HI. and IV., they will nuMd wiib iileas ihai- bavti hoeu 
already made, in tla^ ways indi(‘at('d, more (»r less lamiliar 
to tliom; it is needful {/ha.t I should si ale these (a,eis io 
p re ve i it 1 1 lis.* ip { ) ri ^h mi s i o n s . 

Part V., which closes this volnimy is ihe Pari, reierred i<» 
in the final paragraph of the Pn'fa.ee i-o tin* hhrst Edition, 
as omitted for the reasons givim. In now hiHilling lihe hall‘- 
pi'ornisG there made, ovoutiudly to a<ld it 1<> l\u) rest, I have 
the satisfaction of feeling tha,t during tin' lifitMm ytvirs that 
have elapsed, the hypothesis set I'orth in it has assunuMl a, 
much higlier developuKmt. 

The siicccssivo instahnent.s of iho Hf/slrni of Pliilosopinj 
which compose this volume, weri^ issmal i,o tlu^ subseriiau's 
at the following dates: — No. ‘^0 (jip. 1— -HO) in Jiim^ I Slid; 
No. 21 (pp. 81 — HJO) in ()(*.(.( iIhm* iHdS; No. 22 (pp. Ibl - 
240) in July 1800; No. 22 (2 Id— 220) in Deetmilan* 1800; 
No. 24 (pp. 227 — 410) in January 1870 ; No. 20 (()|>. vld7— • 
496) in March 1870 ; and No. 20 (pp. ‘107 -ikir,) in 
Decombor 1870. The long delays in tlu^ issia\s oIOIh’si' insiaU 
ments, have arisen in part from distin‘ba.ne.(‘s of health ihai 
have from time to time eompelk'd me to thesis!, from work, and 
in part from the continuous atbmtiou i.a.kmi in a.rraaiging and 
superintoiiding a systenuitic colhad.ion of nudnrials for the 
Prlnalples of Sodologij, presently l.o hc^ (unnmmieed. I ha vi^ 
I'eason to hope that neither of these ca.nsc^s will opm’ates so 
seriously in delaying the issue of the numbers whiidi a, re (o 
compose the second volume, 

London, December 1S70. 
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PREFACE. 


The four parts orwliicli i.liis work consisf.s/*' {'liou*j;li ini iinalol y 
rolatod to (aioh. otlu'.r n.s dilldri'nl^ vimvs of tho snna' !rr(‘;it 
ii.g*grogJite of ])lK‘Hoin(‘n.‘^ an^ in tin' innin, ;;cvorMlly in- 
d,(.ip 0 n(l.(Mit and (•om{)l<'t<^ in, Minnisnlvt's. I’ln' pn ri if idar 
serial a.rr;uigonuMi{» in wluoh ('law slnudd ho prrsi‘iitr<i , Im -i 
coiiS(.Mjn{'ntly laHni in gr(‘at nuNisin’o a, <jii(‘s(inii <>{* goni'ml 
ox])odit‘noy ; jnnl wliih' llio ord<T 1 <‘li(>srn is ono 

whicli, siM'ins, on ilio whoh', most a<l\antap:(M uis, it- is 

not 011(5 wliioli aJl r(‘a(ioi-s n.ro h^nuid io {ullow. A hrirf 
clia.ra,ot(5!’iza,tion of (‘a.oli part, will (‘ua-hli‘ (‘V<n*y oin* fo do- 
cido for hiins('lf wln( 'll h(‘ ma.y Ix’st oonnnoiua* with.*!' 

The (imu^ra.l Ana, lysis (of whii'li (>iu' (‘ss('niia! portion was 
originally puhlisliisl in tho ll''V.s7////*//.s'/or /As'/o/n for Os'tohor, 
1857), nmU'r tU(‘ i,i{.i(5 of ddu'- llnivis'sal ko.;! niat and ro- 
apj)(\Mr»s Ikm’O with, a-ddilsonaJ argnnu'nts and oxplanaf ion- ) 
is an, in(|uiry (‘orn'orning!;* tin' basis o(‘ onr int (‘Ihgonots Its 
.ohjc'ot is to a,soorta,in. tlu5 fuiidairnmtal |H’ouliarity (jf all 
mod(\s of {.‘oiiscnonsnoss constituting* knowhslLp* proptu'' * 
knowl(3dg(5 of i,lu5 higlu'si, validity, 

Tlio vSpo(*ia,l Ana, lysis has for its aain* («> r(‘snlv(' (*ao|,i 
sp(‘ci(5s of (Cognition into ils (’(.mipomnits. ('ominonoing; with 
tho most involvinl oinss, ii, stndvs by sm‘c*os.si\ 15 dt’composi- 

* Tho mimhor of partH in .now ^^n.^ally iaon'aMt’tl ; Uhh vohuia' roniaiiiH 
five, and tho mtoond vohma^ will contain four. 

t Tho order haH now iHaai wholly changed : tho two partn imnnuiiiitrly 
uaiuod iiH coming llrnt, heing rrlcgaUul t«) tho MocomI voiuijm. 
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rolatod to (aiok otlu'r «is dillori'nl^ yitnv.s of thn snnio ?rr(‘;il 
ii.g*grogJite of plK‘iu)m('ii.‘i._, y<‘l., in tlio main. ;;rvorMlly in- 
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not oiKi wliioli aJl r(‘adoi'.s a.ro h^nuid io {ullnw. A brief 
clia.ra,ot(M’iza,tion of (‘a.oh part, will (‘iia-hh' t‘very oin* fo de- 
cido for hiins('lf wln( 'll ln‘ nia.y best oonnneina* withsf 

The (unu‘ra.1 Ana, lysis (of whiidi i>iu' <‘sseniial portion was 
oi'iginally publislKsl in iiho ll''V.s7a/f//.s'/er Jui'irir for Oetober, 
1857), under tlu‘ titles of ddnv Univis'sal ko .t ulat e,'^ and re- 
apjsears Ikm'O with, a-ildil.ionaJ argnnH'nts aiul explanaf ion- ) 
is an, in(|uiry (‘oncerning* the basis o(‘ onr int (‘Ibyeneta Its 
.objc'et is to a,s<‘orta,in. tho fuiidairnnilal |ieeuliarifv of all 
inod(\s of (‘onse.ionsness const itul-ing; knowhslLp* proper • 
knowledge^ of tlu^ lne*b('s(, valitlity. 

Tlio vSpecia.l Analysis has for its a.bn» to r(‘solv<' eael,^ 
sp(‘ci(^s of e-oeaiition into ils conipornnits. (lommeneinp; with 
the most iuvadyi'd oinss, ii, siH'ks by sma*es.siM' deeoniposi- 

* Tho mimlxir <»f partn in now ^•n.'aUy inc-reaMtni ; Uhh vohuno roiiiiiiiiH 
five, and the mteond vohmio will contain fotir. 

t The order han now Ihxjii wholly nhangovl : iho two partn imintuliiitrly 
named iih coming llrnt, Ixnug rrlcgaUul ti) the McemnI vuiiajm. 
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tions to rcduco cognitions of every order to tlioso of tlio 
simplest kind ; and so, liindly to nnike ;ip|)jirent the corn- 
nion niituro of all thought, and disclose its idtimato con- 
stitnonts. 

While these analyi.i(;;il parts dx^al with the phonoinena of 
intelligouee snbjnetivi'ly, and, as a, necessary consequence, 
are conniu'd to iounan inli/lligcniee • the synthetical parts 
d(‘al with th(^ ])lu‘nouH‘na of inteiligcnici' ohjecdively, and so 
include not Inuiinn iid(*llig('uee only, but inieUigcnice under 
cv('ry Ibrin. 

^.ria^ (.l(‘ni‘ral Syntlnssis, Si'tiing out witli a,n abstract state- 
nient of ilu^ nhition subsisting b(d.wo(vti ovtuy living orgaai- 
ism a, ml iho (‘xicnauil AV(nhl, and arguing that all vital 
actions whatever, imaiijil and bodily, nmst bt'. expressible 
in terms of this relation; ])rnee(Mls to forniulalH', in such 
terms, tlic^ sma,;e.ssiv(‘ phase's of progr(‘ssing LHe., (considered 
ajjaii't from our (cenvimtiona-l classilica, lions of theTU.^ 

And th(c Spice.ial Syntlncsis, albcr exhibiting that gradual 
(lilforentiatioii of iluc psychical from tluc physi(3al life which 
accompatihcs the t'volution of hili'. lu ginn'ral, goes on. to de- 
velop, in its applicallon to psyeliiical life in particular, tlni 
doebrino whicdi the ])rt‘vious pa,rt scl.s forth : describing the 
nature a>nd gtnu'sis ol' Hue dillereut modtes of Intcdligence, in 
tennns of tlio nlation, which (d)talns between iiiuor and outer 
plienomena. 

As may be suppos(‘d, tim analytical divisions arc nmeli 
less readable tha.n the Hynilietieal omes, lltmce, while all 
who arc a-ccustouKHl to si-mlies of an abst.racb character are 
recommciuh'd to follow tlui order in which, ilio parts stand, 
as being tluit most (jouducivo i.o a ch‘ar iiTiders tan, ding of 
tho systetn in its cnscnuldo ; iliose who are nnfainilia,r with 
xnental philosophy may, perha.ps, more advantagoously begin 
with Parts I.LI. and 1,V. : rcdriniing to l^arts I. and II. 
should they feel sufficiently interested to do so. 

• A portion of tlicj l*art thus described, is now embodied in The FrinclpU^ 
of Biology, 
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Eespeetiiig tliG oxecutiioii of ilio work, I may say Hiat in 
simdry ways it falls much short of my wishes, nro. 

places in which the argument is iu(a)niph*t(*ly eaju’ied out ; 
places in which, from i.na,decjuaite (\\'pla.na,l ion, ( here is an appa- 
rent incongruitybetw(ion the sta^kmumts then' iiiaih* aiul t]u:>se 
made elsewhere j :."ud there ,an% I f*ar, pla,e<‘s wlita’o I ho 
form of expression is not so pnaase a,s it should ]>i‘. Ad<l to 
which, that in tn^aiing uiuhu* S(‘vm*al separa,l(' aspects a, 
subject so extensive, 1 Jia,V(i perluips ('rre<l in at tempt ing 
too much; and Inivo so (U‘vo((mI mhtiun* thoug'ht' ettough 
nor space en, on gh. to any oiu^ of iln‘ sc'veral aspt'efs nnder 
wliicli tlio snbjoet is pi*(\s(m(,(‘d. 

While, liowovt'r, 1 a, in (a>nse.ions that, the w(»rk enniaius 
many more inipi'rteetions tiia.n it- wonhl hav(‘ thme had its 
scope be(m more ]imi{.(‘d a.nd it s (dabora.t ion longer, 1 would 
exciLSO the issim of it. in its pri'sent. form on sevi'ral ••;ronmh-;: 
partly outlie ground tiiai- it is almost, useless to wait, until 
any organized body of t.hought ha.s rea.<‘he<l its full develop- 
ment, wliiclgit never doixs in iluc etairsi' of a. sinp’h' life ; 
partly cm the ground i.hat it is maxt to inipo.isibh^ for {hi‘ 
wrik'r ol a. work liki^ t.his, t.o dispense with tlu' aid of 
candid criticjism ; but ehielly on i.lu^ gi‘ound ibal (In' o'(.|i<*|*;d 
truths eiiuimiated, bi'iiig-, a-s 1 la^licwe, both new atid im- 
portant, it soemed, to nu^ undt‘sirabh' l<> dehi-v t heir publiea- 
tion with, t.lio view of by and by prt'seut.ing them iu a. mon’ 
liuisluMl guise. 

For the soniowlm.t ahrujit terminatioii <d‘ iht' work, mv 
apology must b(', tha,t distarb<‘d hrtillh has oldiuvtl me tn 
desist from writing n “ Sumuuiry aini ( kmelusion,’' in w hii'h 
J. },)urposcHi t.o liring thi^ .st‘V(‘ra.l lines ol* a.rgunn‘nt. tcj a, 
focus. I grea,tly ivgn^t this ; not only biaatust* t he harimmy 
that may be shown, to subsist bi't-wcHm the thKdriuea elnbor- 
akxl iu t.he respiah/ivo divisions, is a strong tandirinathm 
of tlioir trnili ; bat bircaaisi*, in (h(.‘ a-bscuuajof explanat hm, 
some misunth>rs{a.udiug may arise cuiieeniiug the implica- 
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t.ious — niul oilu-r — wlncli rnsmy will tbinlc 
maniibst. 

It irin.y !)(' wfll furl lior to sny ilials orifyinnlly, 1 luul in- 
teiulod lo :ul(l (irili division, wliicli slionid includo sundry 
dcMlnciions and s|H‘(*nlal ions that ooiild not ])ro|){‘i-ly bo oin- 
l)0(Viod in llio ollnn* (iivisions. Ibit bt'lbrf' boiny (a>nrp(dled 
to do so, ! li:ni d(‘<‘l<lo(b tliai. as this {il'th division. wa<s not 
stj'iotly Ti(‘<*(‘ss;ny ; and as <*('rtain of lin' suifg-(‘stions 
oontainod in it niigdit ])r(‘jndic.(' sonu' against ilio doctriiuxs 
d(.'V('1opc'd in i1i(' otln'rs ; if. would bo iK.'ticu* to witidiold it — • 
at a/DV rate'- lor ilio ])ri‘S('nl. 
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CHAPTER I. 


THE NEBYOUS SYSTEM. 


§ 1. Tlie lowest' animal and tlie Mgliest animal present no 
contrast more striking than tkat between tke small self-mo- 
bility of tke one and tlie great self-mobility of tbe otlier. A 
monad passings, apparently witli some raj^idity^ across the 
field of the microscope, really advances with extreme slow- 
ness : its velocity, unexaggerated by combined lenses, 
being' about that of the minute-hand of a watch. The parts 
of a disturbed sea-anemone draw themselves together with 
a speed which, though immensely greater than that of a 
monad through the water, is insignificant as measured by the 
speed of most terrestrial and aerial creatures. Comparing 
the movements of Proto?:oa, or of ZoojpJiijtes, rrith those of 
Birds that keep pace with railway trains or those Mammals 
that gallop a mile in a minute, their locomotive powers seem 
scarcely appreciable. Masses being supposed equal, the 
quantity of motion generated in the last case approaches a 
million times that generated in the fiu'st. 

Contrasts of this kind exist within each great division of 
the animal kingdom, as well as in the animal kingdom 
taken as a whole. The sub-kingdom Anmdosa shows us an 
immense difference between the slow crawling of worms 
and quick flight of insects. Among MoUusks the sluggish- 
ness of the Tunicafa is no less marked than the activity of 
the OephaloiJoda. And between the inferior or water- 
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THE DATA OF PSYCHOLOGY. 


breatliing Vertchmf(f> and suporinr or n-ir-^broatln'iig Verfe’- 
hrata, tlicro is an equally conspicuous unlikciiess in energy 
of movement. 

Tliis self-mobility wlii(‘li. by its grentm* uniount genera, llv’^ 
(listimo.iislies liiglier animals from lovvia;, aiul, imhuMl, enters 
largely into our concepl ions of liiglau' and lowc'r, is displayed 
in several ways. We it in (1 m‘ (vlianges of atiiludo ibak 
arc made witliout moving ilu' bo(ly from ))lar(‘ to place. 
We see it in tlie Iranslerenrc' of l>ody as a whole 

tlvroiigli space: consid(‘ring fliis I ransfeiauHa^ apa.i’t from 
external r{‘sisla.nf(‘s ovcum'ouu*. And scm' it in. (he ovcu'- 
comiiig of rr'sistaauM's- Ixiili flnKa* of niodia, and. theses 
duo to gravity. All ilioscy liowoV(‘i*, are ma,nilestaii(uis of 
OiK^ ability — ilio ability to gmna'aie a. Inre(‘ whieli ehlier 
shows itself a.s monn’utnm or wouhl genei'ab' moimmiinn 
; but for a counterbalancing tbrcca And it- is in this general 
form, that w(‘ arc‘ hert^ {•oiu'ermsl with this ability. Wi^ ha.v<> 
to contemplate tln^ inferior animals as b«'ing gtaiera,tors of 
very sinall qnnntiti(‘s of actual <»r potential nioiien, and tlio 
liiglier a,nimals as bdng gein'ralors of nlativcly-imiueuso 
quantities of actual or poitaiiial motion. 

§2. Witli wba.t iut(‘rnal ditfen'nec's arc^ ibese ditferenccB 
of extcnwil ma,nih‘st alien conmHlial ? No doubt wiib 
several. .An a.ctiv(^ organism contains various applianci'u 
no one of wliicli <'an l,»o spare<l wit hout gct‘at ly diniinislilng, 
or destroying, its activity. 

If the alimentary system lai incaj.Kicitattal, tlnaMa must prt^- 
sently icsult a decrease'll powi'i* of geut'ra.i iug molieu, from 
lack of the maU'riuls whenct^ motion is ohiaiiu'd ; and lu'nco 
the fact, conspicuous tbrougheut. the animal kingiiom, tbaf» 
along with mueli locomotive activity then' goi's a. devdojietl 
apparatus for taking up nutriment. It is ma,nirest, too, 
tlmt tlierc cannot be grea.t self-mobility unless ilu' alisorbed 
materials are oilicicMtly disiributt'd to the orga,iis wbich 
transform iiisonsiblo motiou into seiislbie inotiou ; and tbim 
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it happens tWt as we ascend from creatures wliicli move 
little to creatures wliicli move much.^ we meet witli a more 
and more evolved vascular system. Similarly witli tlie 
organs for separating from tlie blood tbe substances tbac 
liave yielded up tlieir contained motion. If tbe blood be- 
comes cbobed witb inert matter, there necessarily results a 
decreased genesis of motion; and therefore, as we see on 
comparing inactive with active animals, the exaltation of 
activity is accompanied by the development of depurating 
structures. Still clearer is it that the production of much 
motion, and the resistance to those forces which antagonize 
motion, imply parts capable of bearing great strains — 
masses of dense tissue such as in vertebrate animals form 
bones, and in invertebrate animals form dermal frame- 
works ; and, accordingly, as we ascend from creatures that 
are inert to creatures that are vivacious, we advance from 
weak to strong skeletons, internal or external. Above all 
it is self-evident that along with locomotive activity there 
must exist those contractile organs which are the imme- 
diate movers of the limbs and consequently of the body ; 
and hence the direct connection between absence of 'mus- 
cular fibres and extremely-small self-mobility, and the direct 
connection between development of the muscles and much 
self-mobility — connections so direct as to make it at first 
sight seem that the genesis of motion varies as the mus- 
cular development. 

Remotely dependent, however, as the genesis of motion 
is on digestive, vascular, respiratory, and other structures 
and immediately dependent as it is on contractile struc- 
tures; its most important dependence remains to be named. 
For all of these appliances taken together can_ dojupthing 
,of_themsely^^^ The muscles are but Instruments, which 
remain passive until their power is evoked by the structure 
which uses them; and the quantity of motion they then 
give out varies according to the demand made by this 
exciting and controlling structure. In other words, the, 
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initiator or primary gcnicrn tor of nmfion is ilio Ncm'voiis 
S ystem. Wliero there is c'xIreiiK’ly little power >*!' pvm'nit- 
ing motion, as among the J^-e/e'-en nml the inlei’ier i n-im^ 
tlierc is no iK'rvons sysl(Mn. \\ here net i\ if v begins 
to sliow itself a nervous sysb'iu begins to be vi-ublrn And 
wlicro the power of s(‘]f-mov(‘nu‘ut is greni, t!u‘ nervous 
system is com])Jir;itiv'(‘iy W(‘ll (Ievt’}ii])e(l. ihon'’!) tiie nnis- 

cular system also Ix'eojin's larg’er and belter er',';:n!i 7 .ed ; \(*i, 
the qiKMitit.y of mol ion ])ro<hie(‘d is (iindannnitally related to 
tlio d(‘gree of ;ii(‘rvons dtu ('le])meid . Not, indeed, that if is 
so related with a.nyt hing like* uniformity : this we* shall 
presently see that it ea.unot lau Ihit it is so relaitsl nnna* 
iniitbrmly tlnui in any other \Yay. A few jypieal {M*ntra:.ts 
will sliow tliis. 

§3. The absence of rneasunmienis remders detailed eom- 
parison among the va-rions (*lass(‘s ol’ Mollnsra iin. ai i: faeioi’y. 
On putting side by sidt^ ihe ext nano terms, however, wc* 
lind an Timpiestionable dihere'nec' in (In* proportion betwium 
tlic nervous system a.nd the r(‘st of tin* body, d’lu' sedentary 
Ascidians, wldeb do lilJk^ in tln^ way <»f moving lawond 
occasionally contra, cling tliemselve's, seven-ally possess only 
a single small ga,ngl ion wiili its tibrevs; but, ( 'epindopods of 
tlie dibranchiato ordeu’, which art* active* crealnre-s that elart 
tlirongli tlie water fast cue nigh to cat eh fish, eamtain mas es 
of norve-tissue tlia,t bear much large-r ratios to tlnlr total 
masses. 

It is witli annnloso animals as witli medhiscous atiimals 
we liave no dciiniio cstimatt's of tlie siz(*s of tlnlr m-rvons 
systems; and, lienco ca.ii bring in (‘videmce* only tin* markeai 
differences. As before), the ('xtremio forms supply (host*. 
Tlie sbiggisli aimnloid typtis, wlu'ii conirasb-ti with iin* 
energetic kiiuls of ))resi‘nt dee-ided <hdlci('ncie*s of 

nerve-substance; and oven bet w{h*u sueli less-re'mole* onlmvs 
as tlie tiibicolous Annelids, leatling statioua.ry ami tlie 
decapodous Crustaceans, leading active lives, a kindred 
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difFercnce may lie safely ass(‘riecL TUkto are also, in soirie 
annulose types contrasts beljWXHai the nervous syst<'ni in the 
inactive and active stages of the sa.im' individual, ddie ’1 »!y- 
moving caterpillar ha,s but a small nervous svstoni; the 
butterfly^ with, its power of vigorous fligid, has n relatively 
large one; and during th(‘. ini (‘nuediate pupa-state, in 
wliicli the organizjition is heiiig adapi.ed to ihis more viva- 
cious lifo^arajtid growlli of tlu' luu’vous sysitnn may 1 h‘ i raeiMl. 

It is in tlio 1 7^/V;r/nvi/^r., howev(‘r, (hat ilu' mo.-.t sfriUn*.^ 
evidence moots ns. Aceordiiig io Ij(‘ur<'i, Ihe average ratio 
of the brain to (Jh^ body is — in iisla’s, 1 to b,(»t»S ; in rep- 
tiloSj 1 to 'Jjd2I ; in bir<ls, I to 2^2; and in manunal e I (o 
186. Now though i.h(‘S(>(*a,n hi' Intt rud(' ap]>roxlniai ion ■, 
since there Jiri' great dilh'nmet's williin (‘aeh da s, ami : ineo 
the r<'itio of iJu^ hra.iii (o (h(‘ body is not ihe ratio of the 
whole nervous sysl.cMii to the body; yet- tin' relaiioua lh<’y 
indicate tire subsianiihlly inn*. Wh'n^ (In' wciglit of (ho 
spinal cord and ih(' nt'rves tnlded (o ihai of (he brain in 
cticlii case, the sinmgihs of ihi^ roni rants would be eon ador- 
ably diminislnnl ; bid, iJn^ eoidrasis uauild still be :drong. 
And witili them (Jk'ih^ go (In^ strong <'oidrns(s belwoenthe 
aci/ivitios in, the ri'.specl iva^ ehisses -l ln' f'isln's (hal im in 
a medium of (hi'ir own speeide grav it y ; t.lu‘ lh*ptiie;.; of’ 
which the liigluvr litive t.o sn{)j>ort iln^ woiyht a (»r (In ir 
bodies as tlu'y inovc^ about, ovt'i* (he land, but. eanmd. <io 
this for long t.()g(‘thor ; tJie IhiMls tmd Mainmtds that aro in 
cuHisttint loetiniotiiin, ofi-t,']! ;d. high velocit i(‘s, I loro, 

too, the tdl('g('d (‘onni'cihm is ri'udertMl flu* eltauvr bv tln‘ 
appimimtdn uniformity of tlua ridtdivt' anurntd <d' tnn e!e. 
The weight, ot muscle iti ti tisli foiuns Sfunolhin*!; like ns 
huge ti, part, ot tihei (tda.l wi'lg’ht, tis It iloes ui a roptiie • 
perliaps a larg('r pa, ri, ; and a r<‘pttl(* is la-areely if at all 
infcrioi* to a liiiai or a mamnnil in the pro|uu*liim of ciudrae.. 
tile tissue it posst'ssc's. Jl(*nc(^ it lu'ctunes manifest, that, 
indispensable iis is coni ra.c‘t,ih*i t.issiu^ iti ihc' geucsia of 
motion, its qiiautdy does not detennino th<< (|uuidity of 
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motion generated. Wliei’cas, notAvitli standing tlio many 
coniplicating circmnstancos, a general relation lietwecni 
(|iiantity of norYC and quantity of motion is tra{‘(\'il)le. 

There are special cases which i]lustra,te ill is rc'lat ion. T 
may nanio one — tlic case of the l^irpoiso. A. i^vrpoise^< 
1)ra.in exceeds greatly in size tlio l irains of ot her M a nnua I s 
tliat have bodies connnensnralo with its own, (vxc‘e]>t. 
tliat of Man and, perhaps^ flnit of tlic (dorilla. vSueh n, 
st riictaro in a creature lea-ding so sini])Ic a life, is a, serious 
(liflicailty in the way of euriumt intan’pn'ta.t ions ; Init is <piit(* 
in liarmony with the inter])reta.t<ion h('r(‘ givtni. Porpoises 
jn‘eoin});iTiying a, stca.m-v(‘ss(‘l, gainholling rnul making (ex- 
cursions on cither side without a])])n,re!vt ('tlbrt, |)rov(', by 
ki'cping up so liigh a V('lo(‘ity tJirougli so dtmse a, medium, 
that their motor ciurrgi(‘s arc enormous. 

4. A closer oxn.inina.tiou of the facts soon reveals tJu' 
insufficiency of tlie forc'going gen(n‘a.liza.t.ion. Diaqi as is 
the connection between nervous d('V('lo])numt a, ml huannotivi* 
activity, further coinpa,risons show that, it is eompliea.taal 
with some other connection scarcely h‘ss radical. If, 
things licing equal, the quantity of mothm g(uuu'a,t(Ml 
Ya.ricd. directly as the qiauitity of ni‘rv(‘-t issu(% tlum. In 
creatures constit.ntiomdly alike or Imt lit.t.h‘ dissimilar, a 
tolerably consta.iit ra.tio would exist betwenm the^ uaiss of 
the nervous system and the ma.ss of the Ixuly : Hupp<»sing 
the body, wbethor la.rge or small, to b(^ eaTiahxl ftami phua*' 
to place with ecpial velocity, ^.f’lie ratio is fa-r fnmi ccuistant. 
however. 

A. horse gallops mncdi fa.stor than a man runs ; and a, 
horse in ordinary work chiily moves his body through a, 
space greater than that through which a mn.n tnov(‘s In’s bo<ly , 
or greater than that transposition of Ids body which a maids 
daily labour is oquivalont to. Henco were there a, simpli.* 
relation bctwcon amount of norve-tissuo and a.mount of mo- 
tion evolved, a liorsc, which weighs some seven times a,H much 
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space greater than that through which a man mov(‘s In’s laxly, 
or greater than that teinsposition of Ids body which a maids 
daily labour is equivalent to. Henco were there a, simpli.* 
relation between amount of nerve-tissuo and amount of mo- 
tion evolved, ahorse, wldcli wciglis some seven times a,H much 
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as a man, slionld ]ia,ve a norvoiis syst.oin at. lon.st. sovon times 
as lieavy. Instead of tins it lias a liglit('v lu'rvous sysi.t'nu Its 
brain weiglis but ono pound seven ounces; and wen^ ifs spinal 
cord added, tlie total wm’gbt would ])rol)ably not* ('xc(‘(‘d two 
pounds. But a inan^s brain and spinal cord, weigh beiw{*en 
tliree and four pounds. Tims tlio liorstv’s <‘('r{d>ro-spinal 
axis is but oiic-teutli of wlial it slioidd b(% W(‘re this ndatnm 
the only one. Htill clearer is tli(i prooi that tlita’o 

is some otlier relation, when wo avoid inodilying causes, l)y 
comparing animals of tlie sa,ino genus, or speauh's, bui. o( 
different sizes. The variidries of dogs sup})ly good illustra,.- 
tions. A ncwfoundla.nd a,nd a. spani(‘l art^ alik(' in organiza- 
tion, food, teni])C'rafure, r(‘spira.tion, d’c. ; and f law ar(' 
approximately alike', in tlu'ir ])ow(‘rs of hK-ouK^i ion : tlu* 
advantage Ix'ing on <li(> sidc^ of larg<‘r of ihe (wo. 

AVeu'O geuK'sis of inoiion nH*a,sur(‘d b}' (juanlily of lU'rve'- 
tissue, a ncnvibundhuidts cei't^bro-spiual axis shouhl, ihert'- 
foro, exceed in sizt^ tliaf of a. spaanl'l a.s much as a. movfound- 
lambs body excec'ds in sizt^ ilia.t of a, spanit'I. But it l>y no 
moans does so. Whih^ considc'rably hirgi'r absolutely, it. is 
much sTna.lha* relativcily. 

Conseqiu'nily, wo must sa.y ilmf tbough, tlu' lau’votiB 
system is the initiator of motion, a.ud fhoug’h tla're is 
evidently some* rc'laf.ion Ind.wcu'u (h'grct^ of m'rvous devtdop- 
ment and (k'gn'o of nio(,or i'uergyj yi't (his ndaiion is 
involved with, a.nd obscain'd by, anolln'r. jjet us n'-(*xannuo 1 
the ficts in sear(.'.h of it. 

§ 5. In wha.t otlu'r way (Imn in r('la.tiv(' f'cddi'iu'ss, do ilu^ 
motions of inferior (a*(‘afur(%s dilf'r from (b(JS(i of supt'rior 
creatures? They diller in rc'lal.iva^ simplicity. AturunlH 1 
tliat aro but liillo evolved ])erforin Jictions whitdi, bt'sides i 
being slow, are few in kind, and siwurally uniform in com- I 
position. Animals thaf arc'i mucb ovolvtsl pca’fortn acilous l 
which, besides being ra|)i(l, n,ro nunierons in kind and h('V(^- 
rally involved in composit/ion. Tho movimu'ut.s in ibe one 
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lease are small and homogeneous, and in tho other case 
great and heterogeneous. Each sub-kingdom of animals 
exemplifies this second general relation, as much as it do(<s 
the first. 

Humble Mollusks, like tlio fixed Tnmrafa, display scarcely 
any energies beyond tlioso required to couti’act tlieir liodies 
wken distui'bed and afterwards to unfold them. Hut in the 
highly-organized Outtle-fishoB, besides the rapid^ quickly- 
varied, and well-adjusted movomouts exhibifoil in the pur- 
suit and capture of prey, we have thc.^ nuinerouH and chuo- 
bined movements of tho BU(‘ker(;d arms, used not only for 
prehension but occasionally for travelling c>v(*r solid surfaces, 

TheAnnidosaj including with them tlu' Ajmnljnjht^ supply 
alike general contrast, lletwcen tho uniform, little-varicHl 
motions of aNomertino worm, and tho multiform, vartmwly- 
combined motions of tho Crab or tho Spider, the diffenmem 
is paralleled by the difibrence in nervous evolution. And a 
like structural contrast accorapanios the contraBt betwewi 
the few simple actions of tho caterpillar and tho mimmxnm 
complex actions of the butterfly. 

But that heterogeneity of movement increases tdong with 
relative size of the nervous system, is best shown by com- 
parisons among vertebrate animals. Progressing l)y alter- 
nate contractions of its latoi^al muscles, and opcmiitg its 
jaws to take in food and water, the Fish adds to tliasc little 
else but those undulations of the fins and tail that servo to 
balance and turn it. A Reptile, using its limbs in flu* waftu' 
or on land or both, performs muscular ac^tioim cotisidiu%ably 
more varied and more combined j but still, af'Uuns that arc! 
directed to comparatively few ends* An oialinary jVlummal 
exhibits in the chase and destruction of prey, in tlio making 
of burrows, in the rearing of young, in tho laying up of 
food, a greater variety of actions that are sovtnidly morn 
.. compound. On arriving at the higher Mammak, ending with 
'/^an, we meet with motions that are almost eonntlcss in 
'their- kinds, that are severally composed of many minor 
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motions accurately adjusted in tlieir relative quantities and 
successions, and ttat are themselves compounded into 
courses of action directed to multiform objects. And with 
each such increment of complexity in the motor functions 
throughout the Vertebratoj, there goes an increment of 
nervous endowmetit. 

This, then, is the secondary connection which tra/Verscs 
and complicates the primary connection. Wo saw that were 
there no other relation than that between quantity of 
nerve-tissue and quantity of motion generated, a Horse 
should have a fat larger nervous system than a Man, 
instead of having a smaller one. But finding that there 
is also a relation between quantity of norve-tissuo and 
complexity of motion, we are led to expect an excep- 
tionally largo nervous system in Man; and are enabled to 
understand why ho has a larger one than a Horse lias. More 
obvious, because not involved with irrelevant differences, is 
the intei'pretation thus yielded of the general rule, already 
illustrated in the case of the Dogs, that in each natural 
group or order of Mammals, the nervous systems do not in- 
crease in the same ratio as the bodies. Wo will glance at 
another illusti-ation of this, supplied by the Primates : specially 
instructive because of the significant exception it contains, 
and specially interesting because that exception is furnished 
by mankind. 

The small monkeys have relatively very large brains — 
larger relatively than the brains of their congeners, in- 
cluding even the highest. This connection, parallel to that 
presented in the spaniel and the newfoundland, has a parallel 
.explanation. The movements of the little Oapuchin monkey 
are approximately as varied and complex as those of the 
great Grorilla; and hence, in so far as nervous evolution is 
related to heterogeneity of motion, the Oapuchin should have 
a nervous system differing but little in siaio from that of the 
Gorilla. But since there is also a relation between quantity 
of nerve and quantity of motion generated^ the Gorilla's 
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DervoiTS system must be absolutely greater tbougli relatively 
smaller: wbioli we find it to be. Between tbe Gorilla and 
MaUj liowever^ tbere exists a converse contrast. Heavier 
tlian a Man^ and moving about in tlie trees^ a Gorilla pro- 
bably generates daily as much motion as a savage^ or as a 
civilized labourer ; and were it the sole function of nerve- 
tissue to originate motion^ should have at least as large a 
nervous system. But the nervous system of Man is twice 
as heavy. Here^ therefore^ all other relations being sub- 
stantially the same;, and the physiological processes being 
approximately alike in the two caseS;, the relative largeness 
of the human nervous system stands clearly related to the 
relatively-enormous complexity of human actions — a com- 
plexity shown partly in the more compound simultaneous 
movements^ but mainly in the combination of successive 
movements^ simple and compound^, directed to remote 
ends. 

§ 6. This double relation must still be taken as ap- 
proximate only. Seeing as we did at the outset that the 
genesis of motion depends on many physiological conditions, 
of which each is separately variable, it is manifest that 
the fundamental connections we have traced must have 
sundry minor irregularities. Without treating of these in 
detail, it may be well to instance one — that due to differ- 
ence of bodily temperature. Birds as a class are more 
active than Mammals as a class; and though many Mammals 
go through motions more heterogeneous than those of Birds, 
yet the inferior Mammals can scarcely be said to exceed 
Birds in the heterogeneity of their motions. Nevertheless, 
the nervous systems of Birds are relatwely somewhat 
smaller than the nervous systems of Mammals. The explana- 
tion is that Ends have a higher blood-heat with its accom- 
panying more active respiration — ^both implying a greater 
rate of molecular change. And a greater rate of molecular 
change enables a smaller nervous system to generate an 
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amotint of motion wliicli -would require a larger nervous 
system if tlie rate of molecular cliange were less. 

A furtlier qualifying fxct to be here named is tliat^, all 
other tilings being equal, the power of a nervous system 
does not vary exactly as its mass. For reasons that will 
hereafter appear, its efficiency as a motor agent increases 
in a somewhat higher ratio than the quantity of matter it 
contains. 

But after all modifying causes have been allowed for, 
there reirnain substantially intact the fundamental rela- 
tions set forth — namely, that wherever much motion is 
evolved, a rclativcly-large nervous system exists; that 
wherever tlie luotion evolved tliough not great in quantity 
is heterogeneous in hind, a relatively-large nervous system 
exists; and that wherever tlie evolved motion is both great 
in quantity and heterogeneous in hind, the hugest nervous 
systems exist, 

§ 7. It is with, deliberate intention that I have set out 
with this iniliuniliar and, as many will thinh, somewhat 
strange presentation of the facts. My reasons for doing so 
are several. 

One of them is that we arc here primarily concerned with ' 
psychological phenomena as phenomena of Evolution ; and, 
under tlioir objective aspect, these, reduced to their lowest 
terms, are incidents in the continuous re-distribution of 
Matter and Motion. Hence the first question respecting! 
the nervous system as studied from our point of view is — 
what are the leading facts it presents as expressed in terms 
of Matter and Motion ? 

Another reason is that, apart from any doctrine of Evolu- 
tion, truG conclusions respecting psycliical phenomena must f| 
be based on the facts exhibited throughout organic nature ; 1 1 
and that the above statement does literally nothing else|\ 
than express these facts — expresses, too, all that direct 
induction can tell us respecting their essential relations. 
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14 THE DzVrA OF r\S vein) LOOT. ' 

The actions of all organic Lcnrigs, incliniing tlioiJi' oi our 
own species^ arc known to us only as nnuinns. Hliullitig 
out our inlbrontial interpn‘iai it)ns, ilu' Ir.aps and iluuhlings 
of the GvSeaping prey iu coiimion wiih the varittnsly-;!da|»f(al 
and rapidly-changed actions of the pursui'r, ari% to nnr 
cepbions, nothing bub niovtuinniis (‘omhineti iti pariieidar 
ways; and so too are tlie changes of (‘xpres dmn tones <if 
voicc_, and verbal arti(*ula.iions of our felhov-l teine; on wliieh 
we put such liiddcni iinplicat ions. As, IIh'ii, selt nee reqnir<\s 
us to disbinguisli the (a.<*ts a.s a^etnally preoniO'd from t lie 
snpposibions wo ordinarily join with them, it is iiiMulful t<j 
cxlnhibj in all ibs nak(Mlii(‘ss, this primordial nhilion hot ween 
the ('xb(a*iia.l niobicms a.nd (heir internal originator. 

Yet a furt/lu'r la'ason for sih bing ont ilnm, i ' tliat wo :;o 
esctipo from pre-eoiie(‘pl ions. d'lios(' who hrin;-- with them 
to the iuvestlga.bion o(‘ psychical pheiunnena, tin' li\ | Jot he;.e,4 
tluxt liave (l('sc('nd('d to ns from tin' past, ai'e alnio, i mire to 
bo more or less l)ia.ssed bhen'hy. W’hih' infornlinp; to avoid 
assumptions they are in grisvt dang:er oi' havnn'' tlu'ir etm^ 
elusions vibiabetb if uot by sonu' aneienb or metiinwa! idea 
under its overb form, yet by corollarii-s fiami it that, have 
unobtrusively embodied themsi'lves in nn ti pootod pn - 
tulabos. As we sliall pr(\S(‘n( ly sc'i', even phy..iolov;i is have 
been iu sonui cast's thus mish'd. 

lienee^ blum, without at all t*alling in pue lion the (rnth 
of those othtm and (piite din’erent. int erpretat iom; (.f fim-vons 
plienomena tluit ai-e biciily exiiressed in (U’dinarv laiirnnen^^ 
it is proper for us hero to ignon^ them. Before at nth ing 
the lacts from a psychological ptnnb of view, we have lir a to 
study them from a physiological point, of vii'W. dh*' pri. 
niary truth disclosc'd. by the facts as so sfndie.l, tho 
universality of this relation ludwacn IhtMh'pa'tc of jit'rvmm 
ejuautity and het.i‘r<»gtmei{ y of the pro- 
"Wo now pass to the sucundary trutiis 
similarly disclosed. 
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niaiy tiiith distdosed liy ihe tacts as so sfudietl, 14 (he 
universality of this relation bidwicn thcmh*givi‘ of nrrvmm 
quantity and hetcrogmteVi y id‘ tine pr^u 

Wo now pass to iho sucmidarv trutiis 

similarly disclosed. 


CHAPTER II. 


THE STRUCTURE OF THE NERVOUS SYSTEM. 

§ 8. An oiitlino- oF norvous inusFi proc^ede ;i 

detailed account of it; a, ml tlu^ (\ss(‘iit.ia.l fa-cUs to indi- 
cated in an ouiline may bo Lroun’lit most cU'ai’ly in(:o vicnv by 
comparing with, one anotlua' tiu^ m'rvous systems j)t)ss(^ss(Hl 
by different typos, aaid by diflbnait gra,d(\s of tlio sa.im^ 

We will limit our comparisons to tlio tliroo sup(a*ior sub- 
kingdoms of animals. 

A iniimto nodulo will, divc'rging tlvn'ads cousi.itutos tlio 
rudimentary neiwoiis system, a,s (existing in the lowest 
Mollrisk. In tlio IjamoHibra.ncbs sovc'ral sucli iniiiiiio 
nodnlos, or ganglia/, are disi/iabul.od, iisua.lly in pairs, in 
different parts of tlio bod)"; a.n<l beyond tlio fj-(X) libros 
wliicli tlioy sovera.lly give o(f to muglibouring (U’gaais, tlioro 
are fibres by wliich, tlioy arc connix'tial tegi'tlu'r. (la-stt'ro- 
pods, considerably Inglica* in orgaaiizat/ion and antiviiy, Imvo 
nervous centres among \vlnc*li a considm-abl^ bet(U‘ogonoity 
is produced by the gi*oalor size of some i,lmn of oi/lu'rs. And 
besides a local integratiion of paired gn.uglia, into single bi- 
lobed ganglia, there is tm adva,neo in gmim-a-l intt'gra/i/i(.)n, 
sLown by a clustering of tlio moro impoi*ta.:iit ganglia/ about 
the head. The Cophalopods, and ospec-ially tlio dibra.m‘liia.to 
division of tliem, in wliicjh the molluscous typo roa.cbos its 
highest, show us, eaxTied still further, tluit integra.ti()ii of 
the nervous system duo to simple growth, joined with that 
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integration clue to conccntra,i i{»n and (a>a]«'sr(vn('n nf indnpon- 
dent centres; and tiny also show us tlio (liilrrtMif iai isuis 
involved by tlioir cliang(^s o[ siVa;, form, and disf rd»u{ ion. 

A delicate cord ruiuiing (Voni cud to (uu! of the body, and 
giving oiF lateral iibn^s in pairs, constitute; the ticrvou . 
system .in the loua'i* Aniiulasit. \\ lion Imm lindtlo; ; 
Annelids wo pa,ss to the Arinadalt' oonipis od oi 

inents bearing lind,)S, \V(‘ (ind tlu' nervon -; sy. ;oni lorinod of 
a series of ccn{i*(\s, (‘a(di sending filinns to t jio ddlia’onl orenni ; 
of its own s(‘gni(‘nl., and all of iheni nnileii by a. thick 
cord of fdires wit h a. fused (‘lust it of .' iniilar coni re ; 
in the bead. In (he higher Arfinihiftt tla-ro i ; an ineroa o'd 
rebdivo size of nervous emilres as eompan-d wiili tlieir 
connecting strueturt'S ; a.!i aetnai approach o!‘ the (diief 
nervous centre's to onc^ another, both lonen’l ndi nally and 
laterally; and a lina.1 eoa.h'seenre' of them, 'rid’: intogration 
disclosed by conipa.risons of lower and Ididioj' typi-:, may 
also be obsevrved in progri'ss duiadig the (levolo|)inon{ of (he 
individual insect or tln^ individual erustaooan. And along 
with advancing growth, (’onsoiidat ion, and eonddnat !< >n of 
HCTVOiLS structures, there may bi^ train'd an inoroa inp' nn- 
likoness, both a,mong (lie eentral imii os fhom ehfs, 
among their cuiUieet^dig (*ords, and atnony; t lioir di verpymi, 
fibres. 

Such traits of twoliillon ;ire i'xldbiled nmh-r aiiMidn r fbrin 
in the verbibrate snb-kingdoni. its lower t. km>\vn mmnbor. 
the ha.s a, simple (*ranio..spin;d a\i’, the anterior 

extremity of whieJi. is not made ajipreeiubly ddlereur frotn 
rhe rest by dovi'lopment of dlstinec eerobral ganglia, and 
whieb gives olf hdcral nervt's lha.t ha\o but. minor dis- 
similaTities. The (yelostmmi hdshes, pus/e ;sed of eoreoral 
ganglia that are tolerably manifest, lead ns g? the 
ordinary lislieS;, in xvhieh these ganglia., individually much 
largely form a cluster ol masses, or rudimoutary Inmin. 
Here;, however, though iu cimtacf., they preserve n 
serial arrangement; their aggregation is little muru iiian 
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tliat of close linear succession. But in tlie liigliest fislies 
certain of them which haye greatly increased, overlap the 
others ; and tend so to form a more compact, as well as a 
larger, aggregate, Superior Reptiles and Birds display this 
relative increase of certain of the clustered ganglia, and con- 
sequent obscuration of the rest, in a greater degree. It is 
carried still further in the inferior Mammals. From them 
upwards, the leading change of nervous structure is an 
augmentation of the two largest pairs of these aggregated 
nervous centres. In Man one pair has become so enormous 
that the others are most of them hidden by it, and nearly 
merged in it. Along with this direct inte- 

gration there goes on the indirect integration constituted 
by more intimate and multiplied connections. These 
are both longitudinal and transverse. While in the 
Amphioxus, the cranio-spinal axis contains but a small 
proportion of the nerve-fibres which, running longitudinally, 
serve to unite its different parts ; in a superior vertebrate 
animal, such uniting nerve-fibres are among the chief com- 
ponents of the cranio-spinal axis. And, similarly, while the 
lateral halves of the cerebrum are but slightly connected in 
Birds, and have connections that are relatively deficient in 
the inferior Mammals, they become, in the highest Mammals, 
joined together by a thick mass formed of innumerable 
fibres. Meanwhile there have been arising diflfe- 

rentiations no less conspicuous. Beyond that general one 
due to development of the anterior end of the cranio- 
spinal axis into cerebral ganglia ; and the further one 
of hke nature which results from the relatively - enor- 
mous growth of some of these ; other differentiations 
have been constituted by the local unlikenesses of structnre 
simultaneously established. As they enlarge, the greater 
ganglia are rendered externally dissimilar from the rest by 
the formation of folds or convolutions ; and their internal 
parts severally acquire distinctive characters. The same 
thing holds of the peripheral nervous system. Pairs of 

c 
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nerves tliat wero originally almost uniform, are reiidercMl 
multiform by tlie mucli g-reater growth of som(^ than of 
others, and by tho inner dilfcrenccs that accoiiipimy t hese 
outer di ices. 

This enrsory survey of the nervous system iimh'r ilu' 
various forms it presents throughout tho animid kingdom, 
suiliees to show how its (wohition conforms to the hiws of 

' evolution in geiu'ral. We are also sliowii by it whu.li Ikuh'. 

i more iinniedia,tely conc(‘rns us — that while tho rndinumlary 
nervous system, coiisist.iug of a huv threads and niinulo 
cemtres, is very imicli seattx'rod, its incrca.se of r(‘hi.tiv(‘ si/a^ 

; and increase of cornplc'xity, go ha.nd in hand wil h ineiH'ascal 

ii C()ric(‘n(.ratiou and increased multiplicity aaid va.richy oI‘ 

I luudioiis. Carrying with us tliis general couc('ption, h't. us 
now study its structure more closely: consithuang, at hrsi., 
not any particular forms of it but its universal form. 

§ 9, 11)0 nervous system is composed of two tissm^s, wbidi 
bofli (lilter considtvrably from those composing th(‘ ix'stof iho 
organism. Tluy are usually disiiuguislu'd i’rum oiu^ a.not luvr 
by tli(‘ir colours as gr('y a,nd white, tnid by their mijiub^ si i*ue- 
tures a.s vi^sicular and iibrous. Cluanicad a,na.lys('s liave mh. 
a.t pr(‘soiit thrown more tha,n a. ilickmang ligliton tlu^ const i- 
tnllon of nerve -1 ua.tter in gtaieral, or on the const ituihm of 
onci kiud of nervo-mattca* a,s contra, sted with, ilu^ otluaa All 
tlia,t ca,u bo asserted witli. sa.lety is, tha.t (‘a,(‘]i kind (’ontaius 
phosphal'.ic fats and protciu-siibstanccs; l)ut tha.t tlu'si' com- 
pontaitis are both dltlla.*eulJy distributed a,ud in ditfia’tait. 
st,a,tes ill the two tissues. .Let ns stH) wha,t wt^ art^ tdd 
al)ont tliem by ilic niicroscopo, aided by chemical r(‘-agen{s. 

WJiere their evohition can bo tra,ccd, the vesicles av 
pusch's of the gri'y tissue appear to ta,ko their risc^ out, e{‘ a 
uitregeuoiis protoplasm, full of granules a.n<l containing; 
nucha'. Hound these nuclei tho protophism aggregate's into 
splua’oidaL ma-sses, whicli, becoming severally iuclostal ia 
delicate membranes (in many cases inferred rather than semi) 
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are so made into nerve-cells. Tlie protein-substance^ tbus 
forming alike the cbief contents of tbe nerve-cells and tbe 
cliief part of tlieir matrix^ is_, tbougb coagulated^ soft. Tbe 
granules imbedded in it^ botb witkin and witbout tbe cells, 
consist of fatty matter. And on comparing together nerve- 
cells in different stages, there are seen differences in tbe 
colours of tbe granules, indicating a progressive meta- 
morphosis. To complete a general idea of tbe grey tissue, 
it must be added that tbe more developed of these nucle- 
ated cells, or nerve-corpuscles, give off processes, usually 
branched, that vary in number and degree of ramification ; 
that among tbe corpuscles and their branches are dis- 
tributed the terminations of nerve-fibres ; and that while in 
some nervous centres it is common for these fibres to run 
directly into the cells or to be continuous with certain of 
the processes, in other nervous centres the connections 
between fibres and cells are rarely if ever direct, but w'here 
they exist, are made through the remote sub-divisions of 
branches given off by both. 

When we pass to the white or fibrous tissue, we meet with 
matters that at first sight appear as distinct from the others 
in nature as in mode of arrangement. The fibres prove to 
be minute tubes. Within the extremely delicate membrane 
of which each tube is formed, there is a medullary substance 
or pulp, which is viscid like oil, has a pearly lustre, and 
consists of albuminous and fatty substances. But unlike as 
the contents of the nerve-tubes and the nerve-cells thus 
appear to be, a careful scrutiny discloses between them an 
essential kinship. For imbedded in the pulp which fills the 
tube or sheath, there lies a delicate fibre, or axis-cylinder,^^ 
which is composed of a protein-substance. Though 
chemically similar to the protein-substance contained in the 
cells of the vesicles, this is physically different ; since, besides 
being comparatively firm or solid, it is uniform and con- 
tinuous, instead of hamng its continuity broken by fat 
granules. That this central thread of protein-substance is 
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tliG essential nerve, to wliieli i.lie slicjilli of nKMlnlliirv matfr'r 
with its sinTOinuliiii** DK'in].>rn]i()iis sIksiIIi nn' hui. a<*e<‘s- 
sories, tlioro arc sovt'ral jH'ools, Oiu* is lliat in the }<)W('r 
animals, as well as in th(> embryos of tlit* liiylier, no me- 
dullary sheaths exist: tli(' nerve (‘onsisis o( tlu' axis-eylimlm’ 
and its protecting’ nic'm])i*aiH‘, wilhoui= any pulp lying’ 
hetween them. Anolhca* proof is that at the peripheral t(*r- 
minations of nervc'S, even in superior animals, llu' medullary 
sheath commonly, if not. {ihvays, slops sliorl ; whih' t la^ (am- 
tral thread, coven'd l)y tlu' outermost, memhrane, continues 
furtlier, and ends in ddicale rainilieaiions not inclosed in 
distinguisliahlc vslieaths, .And a, iniMln'r proof is that, wlnaa^ 
a Tierve-tihro uniters with a, m'rvt'-cdl, tlu' im'didlary sheath 
ceases before arriving* ab th(‘ j)la.c(’ of union ; whih* tin* axis- 
cylinder joins the conhmts <»f tla^ (*e!l, and its prott'cd ing 
nicnnbrane becoines c()ntinu<)us wit h the (a 11-wall, whei*(‘ this 
exists. Hence conchiding, as W(* are warranttal in doing, 
that tlio axis-cylimhn* is its ess(mlial part., wt' set' { ha.t^ 
the ma.tter of nerve- (ihna iia.s mueh in (‘ommon with tln^ 
inatter of norvc-V(‘si(‘le : tla^ diilertmt't's hdwetm t hem ap- 
pearing to be mahdy that., in tin' nervt'-vt'sieh', iht' protnim- 
substanco contains more w'att'r, is mingl<*d with fat- 
granules, and forms •j)a.rt of a.n obviously unstablt^ mass ; 
whereas in. tlie nerv(*-tnl)t^ tht' ])rot..{'in-snhstanet' is dtmst'r, 
and is distinctly marked ( >11* from the fdty ct)mpoum!s t hat 
surround it : so px’eseiiting a.n arraugtmumt t hat, is rtda, lively 
stal)le. 

What is the meaning of this dilfertmet' ? Befon* st'ekini^* 
an answer wo must rimuMnluu’ tha.t eoinpound substanees 
nndorgo two fundamentally didenmt. kinds of m(da.mor|>hosiH 
— one in wliich. the com])on{uits art^ somt^ or all ol‘ i hmn dis- 
sociated and distributed through snrroumling; spa.(*(% (‘ith(‘r 
apart or in now conibiiuitions ; a.ml om^ in which i lu^ etun- 
ponents, instead of being dissoeia-iod, a.n^ nnunly re-ar- 
ranged, so as to alter the ]>(‘rc(‘pi ibh^ ])rop(‘rties of the 
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we call decomposition; tlie second isomeric transforma- 
tion. These forms of change are further distinguished 
in thiS;, that the one is usually accompanied by a great 
dissipation of motion^ whereas the motion given out 
or taken up along with the other is relatively insignificant. 
There is yet a third contrast. After decomposition the 
separated components cannot be readily made to resume 
their previous relations : often it is impossible to combine 
them again ; and in most other cases it is difficult to do this. 
But in many instances of isomeric transformation^ resump- 
tion of the original form may be produced by a very 
moderate change of conditions. 

hfow the two kinds of molecular change thus strongly 
contrasted, are the two kinds of molecular change which we 
have reason to suspect are undergone by the two forms of 
nervous matter. W.hile the protein-substance mingled with 
fat-granules in the vesicles, is habitually decomposed ; the 
protein-substance forming the axes of the nerve-fibres is 
habitually changed from one of its isomeric states to another. 
Such, at least, is_the assumption here made, in conformity 
with the conclusion drawn in the Principles of Biology 
(§ 302) ; where it was argued that the propagation of mole- 
cular disturbances from one place in an organism to another, 
tends so to modify the mingled colloidal substances as to 
produce, between the two places, a form of colloid that 
undergoes isomeric transformation when disturbed, and com- 
municates the disturbance in undergoing the transformation; 
and where it was argued that this easily-transformable 
colloid, having had such a change set up at one end of it 
and passed on to the other, giving out in the process some 
molecular motion and consequently falling in temperature, 
immediately re-absorbs from the adjacent tissues permeated 
by blood, an amount of molecular motion equal to that which 
was lost : thereupon resuming its previous isomeric state, and 
its fitness for again propagating a wave of transformation,. 

Much as there is here of hypothesis, the indirect evidence 
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makes it probable tlint if tin’s is not tie' fruo int(M’))rc‘{o,tioii, 
the true interpret a, t ion is a,iial<)L»’()\is to it. i.lu^ inattca’ 

coTitained in tlie vesieles is tlu^ s(‘a(. of (h'striu't iv(^ mok'cuLu 
cluing-es, with, aceonipaaiying (lis(Mie*ng(Mn(Mi{- of motaon, 
wliilo tb.0 matter eontaiiK'd in llie luhrs is tlie sejit <>1 
clia.ngT^s Avliieb, (d w1i:vlev(‘r sp(‘(*ia,l mitiuu', <lo not involve 
mncli (]osti’U(.-tiv(^ dcM.-onipositinn and dis('n<j;‘ag(‘nuad, ol 
;rie)tion, a.r(i boli(‘fs ibr wliieli W(^ liav<‘ S('vm-al warrants ; — 
among* otlujrs^ tli(> following. 1dio gr('y tissiu 

contains fa.r mort^ waf('r i han i In^ wliiie i issu(‘ : tin' |)roj)()r- 
tion of solids to wa,t(‘r being aboni- 1 2 per emit;, in tlu' grt'y 
tissue, while in tln^ wliili' tissin^ it- is some 2^ ptn* cenUi. 
Now abnnda,nc(^ of wa,t(n' fa.cililab's inoh'cnlar ehaiigtg jind 
liabitiudly c.lia.ra.(‘t(‘ri/a's pa.rls in whi{dj lln^ i*a.t(' ol‘ mohumhu 
change is liigli. .Hennas impli(*a( ion is that grc'y 
matter iiii(l(n*g()es Tiu‘t;tn.i<)rpbosis wiili mmdi grealer ra.pidil y 
than the white. Strong(‘r I'videnco is a.lfoiahal by the 

fa, ct that the gny or vesicular sidisf a nei^ huuS a, va.seula.rii y 
imrnensedy excecMling that, of llu^ whiles or ilbi’ous snb- 
sta/ncen On com])a.ring Uh' md.-works of blood v(\ss(ds ttiat 
p(Tni(‘at:,e the two^ i,h(‘ dillermici' is (‘onspicuous ; jiud it i.^ 
niucli grea,tc‘r itia-n a.t first appeal’s. An (‘stiiuait' ba,s(‘d ot 
nuaisurenunits^ prov(‘S i hat. a. givmi 1)ulk of tbe^ otu' (‘end, aim 
about live times a.s ma.ny eapillaric's as an (Mpial bulk of ttu 
other,* Now since tlu^se minute (‘ana, Is Itiat. bring a-nd i,a,k( 

* Th(i (IniwiTjpj oil wliick this (‘stiiiiato is biiwMl, i‘4 (‘ontuiiaul in tho Manun 
of Hnniam JlistuhHjy, by A. Kullikor : translati'd untl t'dilrd by Ocoi'il^c Ibisk 
F. IbS., and Thomas Ihixhiy, F, IbS. Tln^ ostimata is t*a.sily ituido. / 
mimhar of (‘<]ui-dis1.uiit jmralhd linas boin|ij drawn transvcr.sidy ihnmiL^li thc! tw( 
nat-works, tluouimlKirof pliwa's atwhic.h ono of tin*, so linos (’rossos bb>()d“V<'SHol 
within a f^vou hm<fUi (say an inch) is oouniod, an<l tho lik<^ bidng domi will 
ail o(pinl limf^th of («u*.h of tho other iiaruUol iinns iraviTsin^ llu< sumo mS. 
work, thoro is obtained, by taking an uv('.ru;j;o, the, munbiir of ve.s.sels usual 1; 
i!U*,t with ill a .spedtiial distance. The like pro<s‘ss is the,u gone through will 
lines of tho same length traversing the otlun* iii‘t«work. 'rinwe uviuages ih 
not, however, truly expn^ss tlie eomt>arativ(*. nuinber.s of sue.li inlur.stud.ions ii 
tho two uot-vvorks ; sinoo tho meshes of tins one are, unlike those of tlie oilie 
ill shape. Hence it is needful to draw an equal muuher of parallel longitu 
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mnub(!r of (M]ui-distunt purallol (innviii traii.svcmdy ibrnuiL^b the'. tw( 
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ill shape. Heuce it is needful to elraw an t5epial muuher of paniUel longitu 


T£j:e steuctup-e of the nervous system:. 


away materials^ must be numerous in proportion as com- 
position and decomposition are quick ; we may infer a great 
difference between tlie rates of destructive cliang'e in tbe 
two tissues. Another contrast supports this con- 

clusion no less strongly. The unstable granular protoplasm 
contained in the corpuscles^ is shielded from adjacent dis- 
turbing forces by a membrane which^ even where thickest, 
is so delicate that its existence can be demonstrated 
only by the help of re-agents ; and which in many 
corpuscles cannot be made visible at all. Hence between 
the matter contained in these corpuscles, or vesicles, 
and the streams of blood that run among them so 
abundantly, are interposed little else than the delicate walls 
of the capillary blood-vessels ; and thus the disturbing 
substances brought by each capillary, can pass with the 
least possible hindrance into the unstably-aiTanged contents 
of the neighbouring vesicles. Quite otherwise is it with 
the relations of the blood to the contents of nerve-tubes. 
The wall of each nerve-tube is thick enough to make it 
easily demonstrated ; and between it and the central thread 
of essential matter, comes the coat of nerve-medulla. 
Through these barriers the disturbing agents, carried among 
the nerve-tubes by sparingly-distributed capillaries, cannot 
readily pass ; and the essential nerve-thread is prevented from 
having molecular changes set up in it at places between 
its two extremes. This protection suffices so long as the 
disturbing agents remain normal in their amounts ; but when 
they become excessive, as they do if the blood-vessels become 
congested, local changes in the nerve-threads are caused : 
whence one kind of neuralgia. It should be added that by 

dinal lines ; and to repeat with them this process of averaging. By taking the 
means between the resulting numbers and the previous numbers, we. get a cor- 
rect representation of the relative frequencies with which the vessels occur ir 
space of one dimension. To ascertain their relative frequencies in space of 
three dimensions, or in solid tissue, it is of course needful simply to cube the 
two numbers so amved at. 
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tliis slieatMng of nerve -medulla^ tlie essential nei've-tlireacls^^ 
besides being shielded against disturbances from neighbour- 
ing currents of bloody are shielded against disturbiuices from 
nerve-threads in the same bundle. Were ^^axis-cylinders 
lying in lateral contact not thus coated^ a molecular change 
propagated through one would set up molecular changes in 
its neighbours; aS;, in feet, it does in an early stage of 
ataxy characterized by loss of the medullary sheafhs. 
Hence^ too^ the explanation of that normal absence of me- 
dullary sheaths which sundry nervous structures sliow us. 
For among the Invertebrata, in which this normal absence 
occurs^ the fibres contained in the same bundle havc^ 
nothing like those many and varied distinctions whicli they 
have in the higher animals : they have termini of whicli 
the structures and functions arc much less difierentiated. 
Similarly with those bundles of grey or non-medullatecl 
fibres^ contained in the sympatlietic system of vertebrates 
animals ; for these bundles, serving to establish redation.s 
among the viscera, each of which is much less divided into 
parts that act independently, there needs no such perfect in- 
sulation of the nerve-fibres. And the like holds even in cer- 
tain portions of the peripheral cerebro-spinal system ; as the 
olfactory expansion, which consists of an extensive plexus 
of non-medullated fibres, and which has the pecadiariby 
that different parts of its area are not acted upon sepa- 
rately. 

The evidences, direct and indirect, thus justify us in 
concluding that the nervous system consists of one kind 
of matter under different forms and conditions. " In the 
grey tissue this matter exists in masses containing cor- 
puscles, which are soft and have granules dispersed througli 
them, and which, besides being thus unstably composed, 
are placed so as to be liable to disturbance in tlio grc;atest 
possible degree. In the white tissue this matter is collected 
together in extremely slender threads, that are denser, that 
are uniform in texture, and that are shielded iu an unusual 
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luaTLiier from disturbing forces^ except at tlicir two oxtre- 
niities. And tbe implication on wliich we liencefortli pro- 
ceed is, that the masses, unstably constituted and con- 
ditioned, are seats of destructive molecular cliangos, and 
disengagement of motion ; while the stably constitutcnl and 
conditioned threads, are the seats of molecular changes that 
are not destructive, and are probably isomeric. 

§ 10. Nerve-tubes with their contained protein-tlireads, 
and nerve-cells with their contained and surrounding 
masses of changing protein-substance, are the histologic 
elements of which the nervous system is built up ; 
and we have now to ask in what way tlic}^ arc put 
together. We will begin with the peripheral teiani na- 
tions of the nerve-tubes ; or rather, with those of them 
which lie on the outer surface. 

Suppose the skin, including those introverted portions 
of it which form the receptive areas of tho special 
senses, to he marked all over in such a way as to form a 
net-work. Suppose the meshes of this net-work to vary 
extremely in their sizes; so that while in some places they 
are as large as those of a fishing-net, they are in other places 
not large enough to admit the point of a needle. Or, to 
speak specifically, suppose that on the middle of tho back 
the meshes are some 2i inches in diameter, and that bc.ving 
equally large over the middles of the fore-arms, and the 
middles of the thighs, they diminish to 2 inohos and less 
over the neck and breast, to inches at the extremities 
of the legs, to inches on the backs of the hands, to Ic'ss 
than an inch on the forehead, to less than half-an-inch over 
the cheeks and over the palms of the hands, to a quarter 
of an inch and less over the fingers, to a twelftli of an ■inch 
at the inner tips of the fingers, and at the tip of tho toDguo 
to one twenty-fourth of an inch in diameter; and sup- 
pose, further, that over the back of that dernud sac which 
forms the eye, these meshes are so small that, a microscope.^ 
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umnner from disturbing forces^ except at tlicir two extre- 
mities, And tbe implication on^liicb we liencefortli pro- 
ceed is^ that the masses, unstably constituted and con- 
ditioned, are seats of destructive molecular cliangos, and 
disengagement of motion ; while the stably constitutcnl and 
conditioned threads, are the seats of molecular changes that 
are not destructive, and are probably isomeric. 

§ 10. Nerve-tubes with their contained protein-threads, 
and nerve-cells with their contained and surrounding 
masses of changing protein-substance, are the histologic 
elements of which the nervous system is built up 5 
and we have now to ask in what way tlic}^ arc put 
together. We will begin with the peripheral teiaui na- 
tions of the nerve-tubes ; or rather, with those of them 
which lie on the outer surface. 

Suppose the skin, including those introverted portions 
of it which form the receptive areas of the special 
senses, to he marked all over in such a way as to form a 
net-work. Suppose the meshes of this net-work to vary 
extremely in their sizes; so that while in some place's they 
are as large as those of a fishing-net, they are in otJier places 
not large enough to admit the point of a needle. Or, to 
speak specifically, suppose that on the middle of the ba,ck 
the meshes are some 2 i inches in diameter, and that Ix'iim 
equally large over tlie middles of tlie fore-armS; and the 
middles of the thighs, they diminish to 2 inches and loss 
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is required to distingnisli tliein. ILvviiig imagined sncl 
net-work of wliicli tlio moslies, irrc'gularly p^lygoiKil 
tlieir outliues^ are tlius wide OYor parts ot the surl;ice i1 
have but little variety of converse with the extc'nial wur 
and become smaller in ])r<.)portion as the snrhutes lu 
ninltiplied and variable conbicts with things ; we shall h; 
gained an approximate idea, of tlie rehitious a,inoug l 
separate local areas in which therc^ a,ris(‘ indc'piaulent lu'rv 
To complete the conce})tioig however, something else in 
be su])posed. The hirgo meshes we must; n'jnnseid; 
marked out by veiy ])roa,d lines — -say a; qua/rttn* of a-ii ii 
broad where tlio meshes aae la,rg‘(\st. VVe .must imag* 
them narrowing as the meshevs beconui smalhu’; un 
when wo come to the lueslies ov(*:r thc.^ surliua; of 
retiiug the dividing lines have dwindled to the tin 
ness of a gossamer thread. And now let us (*eiua'ive t; 
within each of these ar('a,s^ hirgi^ or small as it may happ 
there exists a plexus of libres^ formed of tins (\ss(‘ntia.l ne 
substance^ that am continuous with one a/noth.(*r, but li 
no connection with the iibres occupying a-djaemit a,n 
Not, indeed, that we nuist couct'ivo any sluuq) liinita-tioi 
the space occupied by oacli. |)lexus. We must a-ssumc^ t 
the line separa>tiug two tireas, lu're very broa-d a,ud Iuuh'. v 
narrow, covers a space into whi(.-h iibrcis IVom boMi thea,i 
run, wibhont joining one another. Ibmcc^ tla^ aa*ea, l)eh) 
ing to each independent ph'xus, is the intmaial a,rt‘a- of 
mesh, pins tlie space uccupit'd by its circumscribing br 
or narrow line; and tlio brea^dfh of tlui line reprc'sents 
extent to which adjacent arc'as oveilap, kSi 

then, are the periplu'ral expa^nsions of (hose .nerv(‘s wl 
arc liakle to be acted on by external iurct's. Him) v 
monopolizes a relatively-grea-t ianvet of ilu^ surfa.cc^, aaid ] 
an extremely minute one. Jla,e,li is aai indc'pemU'id} agoi: 
each is capaJale of having a cha.nge set up in it will 
changes being set up in its neighbours. skin is, ^ 

were^ occupied all over with separate feelers, that are i 
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widely scattered, liero clustered, and licre crowded togctlier 
as closely as maintenance of their individualities will allow. 

From the nerve-plexus occupying one of these aveas, there 
takes its rise the central fibre, or axis-cylinder, of a nerve- 
tube. Coated with its medulla and inclosing slieath, it 
takes its way from tlie surface inwards, and, proceeding 
without any bra,ncli or junction, eventually rt'ac.lics a mass 
of grey matter with imbedded vesicles — a nerve vcontro or 
ganglion. Into tlio substance of tin’s the essential nerve- 
thread runs, becoming divested of its nu'dnllaTy sheath; 
and wliero the structure is least involvtul, the essential 
nerve- (ibre frequently if not always ends in. a nerve- vesicle. 
Jn. such, simple, aaid what we may call typicid, centres, there 
l)ra,nch(^s out from some other ])a.rt of tlu'. nervci-vesicle, 
another nerve-lil)ro which, simihirly inclosed in iiis double 
slu'ath., pursues a;n. outwa.rd course, ordinarily along the 
same geiu'ral route as tlui first, until, rcMuliing the same 
part of the body, it bnri(\s itstdf in. a bimdlo of muscular 
fibres a.ndd which its ra,ini(i(*ations end. IIius we luivo as 
the chuneuts of wliali is called a mnwoiis ai’C — 1, a peu’i,- 
|)heral (Expansion, plancul wliero it is liable to be disturbed 
liy an extc'nial agent, a.nd so formed as to bo most ea,sily 
distnrlied; 2, a connected fibre ca,pal)lo of being readily 
affecttMl by distiirba;nces at this outer end, but shidded from 
(listiirbancc^s (IscvwIku’o; 3, at, or ne<ar, the inntu’ end of th is 
filire, a cor|)usc:lo of xinstably-arrangcKl sidistanc'C, a,])t to 
give out niucli molecidar motion wlum distin*l>ed; 4, a 
second fibre (liv(M*ging fnnn the corpiisde, <n* its neigh- 
bourhood, a,nd snlijt'ct to <list,iirba.ncti from the mol(.‘.cnlar 
motion disemgaged near its origin, but proti'cled from other 
inliuences ; 5, at the rcmioU^ (Extremity of this second fibre, 
ar subdivided termination a-mid a- snbstanc^e that contracts 
greatly wlnm disturbed, and which, in contraciing, moves 
the part of the body in whiclx tlio first filyro took its rise. 
Fig, 1 is a diagram representing these tkunents of a nervous 
arc: A being* the first, or, as it is called, afferent nerve, 
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with its peripheral expansion a' P> Ix'ioi!;’ the nc'rvo-cor- 
piisclc or gaiiglion-cell ; and 0 tlu) second, or odbreiiD^ 
nerve, with its terniinatioii c. 



This JUT.'ingement of parts is perp(‘tiin ll y n^peal ed throngh- 
orit tl 1.0 nervous systein ; Ji-nd if wo g<oi(‘r;i li/,!* the coiua'p- 
tion sonunvliat hy sipiposiug tlin.t th<‘ co?nniefic(‘m(‘M t ((> is 
nob necessarily exiernal, bub may Ix' on an inner siu'fac.cy or 
within an organ, wliiio tlu^ t(naninn.t.inn r is not- fuxx'ssju'ilg 
in arnuscle but may be in a gla.nd ; W(^ sliall liave a, corua'p- 
tion that is, in a cc'rtain. scmscy nnisu'rsa lly applica-blc'. .1 
R'ly in a certain s(ms(H b(‘ca.us(\ until anoi lua* (hmumt \s 
added, tlvo conci'pbion is iucon\])l(‘t(e ’'Plu'se (‘oupled lU'rves, 
with the ganglion-eoll acting a.s a. diiav't or indinu't link 
bebwoen them, recuri’ing’ (nuaywlan'O! in snlastanl iaily tin* 
same rehitions, apiyiear to form a, com pound si rnci ure out 

Oi 'wliitth the nervous system is built -ii.s unit. o(’ (*oniposi-- 

dion. Ihit this is not so. By rnuliiplica t itm of smdi a, res 
wo may get a nniltitudo of s('})a,ra.i (' tu'rvons agxmch^s, 
hut not a norvous sysUvin. Tn produm' a, nervous systcmi 
tliere needs iui ('leiiumt connecting (sn.ch such lu'rvons are 
with the rest — tlien^ iummIs a third hbrc' rnnniiig IVoin tlio 
gangliou-ccll, or its maghbourhootl, to soim^ plmx', wlu're 
other coin.Ttmnica-ting* hbres come; a-ml wlieri', by <lir(Hd. or 
indirect jinictious, actna.1 or apiproxiumi (', the primary 
c.oni)les of nerves may be brought into ndaiion. ddmt is, 
tliero re(pii res what/ wo Tuay cail a- rr////‘/pc/n/ mnaaa't In. 

^ Tho words nniUripfM and omlrifnqal art' oct'asioioUy ustnl lu utnwt!- 
idiysiolofi^y uB thu c(iuiva,lont8 of alliaatut atul (dTtn’ciiL Bill; as afTt'rtnit jukI 
<*ilV‘reiifc JiHi by far fch<; mo.sl; ^onondly adriptcd, and an^ uIho tlu* most; (h*S(u*i|o 
tivo, it HtMMiis to mu that tlio word cmtrliwtal may with ndvnula,t»'o havt^ tlutj 
moro Hpecial muaniii;^^ to it; and a^ntriftujal tho convlutivc uioaul n 
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I‘’ig. 2 is sliowiij diagrammatical! the relation in wliicli 
(liis staaids to the others. A centripetal nerve heing julded, 
there results what we may fairly regard as the unit of com- 
position of the nervous system. We sliall have presently 
to recognize certain fibres which this concoption does not 
include. But they are not essential ; for a nervous system 
IS possible Avitliout them. Let iis^ then^ taking tliis as our 
unit of composition^ consider the general method after which 
a nervous system is cons tr acted. 

§ 11. Tlie fibres represented in the above diiigrams^ do 
not ordiimrily ])nrsuo their respective courses by themselves : 
th(\y proceed in company^ as shown in Fig. 3. Tlie ahercnit 
nerves arising at tij in sc'parate Init adjacent ai’eas on tlie 
skin, or in otlier organs laxapimit of externa, 1 iinpi*essions, 
converge; and, while mahibiining their S(^parate indivi- 
dualities, hocome united into a bundle inclosed in a sheath. 



Otlier sheathed bundles of fibi’os from other cliistorod areas 
in the same region, presently join them, and run a, long with 
them in a coinpouiid bundle, viiitil they eventually rea,ch the 
mass oi; imbedded nerve-vesicles constituting a ganglion or 
nervous centre B. Similarly the ollhrent nerves whicli have 
their roots in this ganglion, issue from it as a bundle, which, 
coimnonly inclosed in the same general sheath as the afferent 
nerves, goes back to tho pa,rt of the body wlience those 
arose; and secondary bundles of tlioso efferent nerves, 
diverging and ro- diverging from one anotlier as they enter 
this part, as at c, fLinilly become lost in its various muscles. 
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In like manner tlie centripetal fibres orio*inatiiig in 
ganglion^ take tlicir coininon course, joined pc'rluips byoi 
fibres originating elsewliero^ towards a ganglion ]<], ilia, 
larger and lias more nuinerons connections. Of course 
clustered lines and spotted circl(\s in Fig. 3, a, re eni i 
diagrammatic — give no idc'a of the si^pamto nc'rves 
bundles and ganglia as tlicy actually (‘xist; but nu'rc'lyof 
relations in which they stand to one anothca’. it should 
added that the more central ganglion, to which coiiv( 
other bundles of cc'ntri[Kdal imiwi's (iogcdlu'r with s( 
afferent nervu's tba.t pa,ss through, inleiaor ganglia wiM; 
stopping) may itself bo subordinate to a silll su])(M'ior 
still more ccmtral, ga,nglion. I\) tliis it giv(!s off wlia,t i 
be called superior contripetal nervos ; and otlii'i* ma'vu' 
the same or of a lower order being brought to it, this higl 
ganglion becomes a place wluu'O tlu're establis 

communications among all tbo suboi’dinalo and sub-subu 
nate ganglia, with their athn-ent a,nd ellermt libi'(‘s. 

One further kind of connection (‘.\is(,s. The imim 
majority of animals, have tlinir pa-rts symiiKitrically a,rra.n 
— sometimes radially but more freqiu^ntly bi-lalua-ally. 
the corresponding parts there haliitually (torrt'spoml 
ganglia; and the counectvions that rcanain to Ik^ muiuHl 
those between these corresponding ganglia,, or ga.nglia, wl 
belong to the sa,me grade. Such eoniuH’tions consisi 
what are called commissural fibres. Id icy a.re irulica,t(Hl ji 
where they trail svci'soly join the structure sliowii in del 
with the answering structure bcilonging to tlie otlnu* sid 
the body. The word commissural is, iruleod, somtiti' 
used in a wider sense: including fibres tlia,t mui,o ga,nglij 
different grades- But since the gr(5a,t majority of the til 
called commissural are tlioso which, join dupli(‘ate ganglia 
else ganglia that occupy like i^ehitions in th.o ]iicra,rch 3 
will, I think, conduce to clearness to restrict its a|)pli(‘-ai 
to these : leaving tlie word centripetal for fibres whicli ( 
nect ganglia of lower orders with those of higlior ord 
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The comniissures thus briuging into relation the ineinbers of 
each pair of centreSj inferior or superior^, and so linking the 
two halves of the nervous system^ coinplote the nervous 
communications throughout the organism.. 

This description, purposely generalized with a view of 
exliihiting the principles of nervous organization, apart 
from any particular type, may he fitly supploinented by the 
description of a special structure that illustrates tliom. 
Each sucker on any arm of a cuttle-fish, has a ganglion 
sea, ted beiiea.tli it. To tin's descend tlic afferent nerves that 
ai ‘0 affected by touching the sucker; and from it a,scond the 
efferent ntuwes distributed to the ruuscuhir fibres of the 
sucker, ^.riioso form a local nervous system tluit is ex- 
perimenta.lly jirovod to lia.vc a certain coinphdenc'ss in itself. 
But now from the ganglion nnderneabh. ca.cli siicker, (ibres 
run along the a,rm, iu com])a,ny with fibres from all similar 
gaaiglia in the arm; and tliis bundh^ of cmiirripetal fibres 
eventually rc'a,(‘lK\s a ganglion at tlio l)a,se of the arm. Ea.cb. 
arm, similarly constructed, tlins has a chief n(';iwous cer.itre 
in. which the fibres from, all its minor xiervous c(u.itrt,'S arc 
brought into coinniiinical/ioa. Eiirthm*, all round tlie ring 
formed by tlio united l)aso of tlio arms, there runs an an- 
nular commissuro coniu'cting tlioso supivrior ganglia. And 
them from (;a,ch of them is given (.)lf a binnile of fibres tha,t 
pro(‘eed centripclnlly to a still higher ccmi-i'O — Iho ccpilialio 
ganglion; wliere, cousequivntly, nerves from all the arms aro 
brougl.it into (lir(.'ct communication with, one another, and 
also into connnnnication with nerves arriving from ganglia 
in other parts of the body. Omitting details and qualifica- 
tions, not essential to such a, conception as concc'nis us here, 
wo thus SCO that in nervous structurG there is a centraliza- 
tion and ro-centralizabion, that is carried far in proporiiou 
as tliG organization is high. 

§ 12. We may bo suro that along with a principle of ar- 
rangement among connecting structures, there goes some 
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principle of coniposition in tlie ccMitres tliat aro comiectccl 
wliicli arc nob simply places for tlic incubing of fil)ros^ 1 >h 
place's in wliicli tlicre exist a.i>*(viil:s liaLlo to 1)0 acted on 1>, 
the in-C(ynving iil)ros Jind. capa,l)lo of actiiio- on tlie oiit-g’oin^ 
libres. Itospecting* tlio princi])lo of composiljion;, oiir :rc‘a.son 
ino’s 111 list bo nriinly ]iy])otlietical ; but they will^ I tliioh 
j^rovo of some worth by leading us to couclnsioiis tlial^ boa 
inonizo with, oliservatioip so far as tliis ca-rries us. 

In asemiding from, tlio lowest to the higliesb types of tb 
nervous system, we see tha.t tlio distrilnition and coiubi 
nalion. of nervedibres arc so modiiied, as to malve possible.) a 
increasing mull.iplicity, variety, aaul complexity of relntion 
a.mong diLferent parts of the orgaaiism. VV".liat kind of inc 
diiicatiou does this necessitate at places wlioro the iH‘rvc 
hbres are ])nb in communication? Without assuming’ the 
two iibres wliicli bring* two parts of tlio oi*ganism into rida 
lion, are always united at their central cxbrenutics l>y a. 
iuterme(lia.to iiorve-corpnsclo, it maybe saledy assumed tin 
continuity between their central extremities must be eifoelci 
C'ithi'r by a iiorve-corpnselc or liy some less-delintMl poid.io 
of grey snbstaaico ; and it is clear tliat in ]Troportion to ib 
number of di Hermit coimections to bo ostalilisbed among id) 
nerves coming to any ganglion, must be tlio imniber of i<b 
more or ](\ss independent portions of grey su.bsta,nco rc 
quired to estalilisli tliom. Let us eonsidcT the implii’a.tioii! 
►Suppose iliat n and Fig. 4, are two points in tbc.’) oi 
ga.uism. To join ibc nerves jirocec'ding from tliem, tduu 
THV'ds only the single ganglion-cell .A.. Similaa’ly, to brin 
into m'rvous i*elation tlie points n a.nd tlio single ganglior 
cell 1> suiliees. So long as A and .B remain. unconuindxK' 
iJieso two simjilo ndations are the only possililo ones anioii 
the points b, c, d. Bub now assume that from ,A aaid 
tbero run fibres to tlie centre C — not a single fibro froi 
eacli, but two iibres, one of wliicli in each case prociHsls froi 
(h or />, and from c or d. This being so, tliei'o may be foinue 
at 0; elevea simple and compouiid relations ; tlieso foil 


82 


THE DATA OF PSYCHOLOGY. 


principle of coniposition in tlic ccMitres tliat aro comiectocl 
wlii(‘li a.rc nob siinplj places for tlic inocbing of lil)ros^ 1 >h 
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points cnn 1)C nrrnTigod into six groups of two, a h, a r, a. d, 
h c, b (I, G d ; into four groups of Ciiree, h a c, h a d, a r d, r J) d ; 
and into one group of four, a h c d, Ilenco, supposing tlio 
centre C to be made up of tlie independent colls, or portioins 
of grey substance, severally serving to link the nK'inlu'rs of 
a group into a separate combination, tlioro must be at 
least eleven sncli. If, again, from tliis contro C, we a-ssumo 
that there ■^un adequatc^ly nunierous fibres to the higlu'r 
centre F, and tint this is also duly conn(‘cted through 
the centres D and E, witii the points c, /, g, h; tlien 
the possible number of groups, simple and eovnpotmd, 
tint may be fonned at F, will a, mount to 217 ; a.nd to 
unite tlie mombers of each group so tint it may lx.i inde- 
pendent of the rest, there must be at least 247 counecl- 



ing links at the centre F. Witliout pursuing the cahm- 
lation, it will bo manifest that as tlu'scj poiiits in tlie or- 
ganism increase in iminber, and as tlio clust-ers of tliein 
tha,t are to be brought into relation l)oc()ine Ijirger arud more 
various, tlie central elements tlirougii. whieli their relations 
are established must grow multitudinous. An in- 

adequate conception, however, is tlius reached; for wo have 
considered only the requisites for forming among those 
points, the greatest mmiber of different groups, simple and 
compound; ignoring the different orders in which the 
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membors of cadi group may be coml)iiiod. Two tbiugs can 
bo arniiig'od in succession in only 2 diiforciit ways ; three 
things can bo arranged in G diftcreidi ways ; four tilings in 
24 ways ; live tilings in 120 w’ays ; six things in. 720 ways ; 
seven things in 5,0t0 ways; and so on in a progression 
increasing with enorinons rapidity. Assuming, then, that 
at the (TMiiro F, emd-ain points, cij h, c, d, Gy are to lie com- 
bined, not in this succ(‘ssion only, but in sdl possible suc- 
cessions, ih(‘ro will rc'quiro 120 ditterent liidcs of connec- 
tion for this one group of live points only, ddiese links, 
wlielhm- s(‘parnl ;0 vesicles or icss-ddferentiatiHl portions of 
gny iiiatit'r, must occupy a considerable space; and sup- 
posing th(‘y arc aggroga-ted near those pre-existing cells 
or links wliicli tluy ha,ve to re-conibino in various orders, 
there may ii'siilt a, protuberance from tbo carntre F, a,s shown 
at G. if wo suppose that instead of a group of live, a- group 
of vsix is to have its inonibcrs thus variously combined; 
or if insii^ad of one group to bo so dealt with, there aro 
many; this la,icn-al outgrowth may become relative' ly very 
large. And since its vesicles, or piortious of grc'y mattem, 
will bo nuK'b more bulky than the filires running from tlu'in 
to the nu'inbe'rs of groups which tliey combine', there ntiay 
be expe'cd.ed to ai’ise^ a.s at 11, a la.teral. centre attacheel to 
the oi'iginal ce'ntre, F, by a pediedo of iibre's. 

Of e'ourse^ ihe^se diagra-ms and uumbe'rs are inimideel to 
(‘onve'y nolhing but a gi'iieiral idea of the principle of corn- 
position of iH'rve ce'utres — not to rc'present any aidnal com- 
position. It wenld 1)0! an absurel a.HSuin])tion that among* a 
number of points in the boely, tlu're have to bo ibrnieel as 
many unlike gi’oups a.s aro ilu'ozxtieally possible ; anel it is 
not to liei suppiosod that tiro members of any group need 
(we'r to bo (xmibined in as many diiferi'nt oreh'rs as they 
might 1)0 combined. Fut while', on. the one hand, tlie above 
descaapi-iou grt'aily over-state.'s tbo accumulation of lu'rvc- 
vesicles, or their eejuivalents, implied by such corrc'hd/ions as 
are actuidly re(|uircd among a given number of points m the 
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organism ; it immensely nnder-statos tlie number of points 
to be so correlated^ as well as tlie number, and variety, and 
complexity, of tlic groups into wliicli tlicy are to be com- 
bined. Tlie places from wliicli aiferont nerves proceed, as 
well as tlie places to wliicli elfereiit nerves proceed, are 
multitudinous. Very largo groups of such pla,ces have tlieir 
members put in simultaneous communication. Tlie different 
groups so formed are innumerable. And extremely varied 
relations of succession are estalilislicd among incmbc'rs of 
tlie same group ; as well as among different groups, llcmce 
we are safe in asserting tliat along witli an increasing multi- 
plicity and lietcrogeneity of nervons connections, there must 
go increasing massiveness of the nervous centres, or accu- 
mulations of vesicular matter. 

One further corollary deserves noiing. h]a,c1i vesicle, or 
each portion of gn^y ma-tter tba,t (\stablis]u‘s a coniiuuliy 
between the central tc'rmini of fibre's, is not rneri'ly a con- 
necting link : it is also a reservoir of inoh'cular motion, wbieb 
it gives out when disturbed, llcuice, if the com})ositi()n, of* 
nerve-centres is diitermined as above indica-tt'd, it follows 
that in proportion to the number, extensiveness, and com- 
plexity, of the relations, simultaneous and siiccossivc, that 
arc formed among diflercnt parts of the organism, will ho 
the quantity of molecular motion Avhich the nerve-centres 
are capable of disengaging. 


§ lf3. As a datum for Psychology of ih('. most general 
kind, the foregoing (lescripi.ioii of nervous siruc'.fnrtj might 
suflice. But having to dc'al chudly with, tha,t more special 
Psychology distinguished as Inutaui, it will he propc'r to add 
some account of the hnma.n nervous system. A. few facts of 
moment respectiu'g its peripheral pa,rts, may bo sot down 
before we study its coi viral parts. 

At the surface of the body, whevro tlio extremities of 
nerve-fibres arc so placed as to be most ea.sily disturbed, wo 
generally find what may be called multipliers of distur- 

n 2 


TliE STRUCTURE OP THE NERVOUS SYSTEM. 


organism ; it immensely nnder-statos tlie number of points 
to be so correlated^ as well as tlie nriinbor, and variety^ and 
complexity, of tlie groups into wbicli tlicy are to be com- 
bined. Tlie places from wliicli afferent nerves proceed, as 
well as the places to which efferent nerves proceed, are 
multitudinous. Very large groups of such phices havc3 their 
members put in simultaneous communication. Tlie different 
groups so formed are innumerable. And oxtreniely varied 
relations of succession are estal)lislicd among mondx'rs of 
the same group ; as well as among different groups, llcnice 
we are safe in asserting that along witli an increasing multi- 
plicity and heterogeneity of nervous connections, there must 
go increasing massiveness of the nervous centres, or accu- 
mulations of vesicular matter. 

One further corolhiry deserves noi.iiig. vesicle, or 

each portion of grt^y nuitter thn.t c^stablislu's a confi unity 
between the central tc'rmini of fibre's, is not rneri'ly a con- 
necting link : it is also a reservoir of molecula-r motion, wliieb 
it gives out wlion disturbed. Hence, if the com|)ositi()n, of 
nerve-centres is dcitcn-inined as above indica-tc'd, it follows 
that in proportion to the number, extensiveness, ami com- 
plexity, of tbe relations, simulta-ncous ami successive, that 
arc formed among diflercnt parts of tlie organism, will ho 
tbe quantity of molocular motion ivliich the nerve-centres 
are capable of disengaging. 


§ lf3. As a datum for rsycliology of ilu'. most general 
kind, the foregoing descripi-ion of nervous siructurti might 
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haiicos. SiiTidry appliaBCCS wliicli appariT to have notla’pg' !n 
comm OB.;, liavo the connnon fiinctioii of concentratiB g, ob. the 
ends of norveSj the actions of external agents. That this is 
the effect produced by the lenses of the eyes^ is a familiar 
fact. It is a loss familiar fact that certain otolites and 
minute rods or fibres, immersed in a liquid contained in the 
internal ear, serve to transform the less sensible vibraiiions 
communicated to this liquid, into the more sensible vibrations 
of solid masses, and to bring these directly to bear on the 
nerve-terminations. So, too, is it over the integument ; or, 
at any rate, over tlie parts of it subject to many and varied 
contacts. Though men have not, like many inferior Mam- 
mals, the well-developed tactual multipliers called 
(known in a cat as whiskers^^), each of which is a leveT|’ 
that intensifies a slight touch at the outer end into a strongi^ 
pressure of the imbedded end upon an adjacent nerve-fibre! 
yet every one of the short hairs on a man^s skin acts in thi 
same way. And then, in addition to these, there are, a t 
places where the contacts with objects are perpetual, an d 
where hairs do not grow, certain multipliers below the sur 
face — small dense bodies nBimediCOTpuseida tactus, round each 
of which a nerve-fibre ramifies, and each of which, wheiii: 
moved by the touch of a foreign body, gives to its attache i 
neiwe-fibre a greater pressure than this would receive wen e 
the surrounding substance homogeneous : a fact which wi|il 
be understood on remembering the effect of pressure on th 
skin when some small hard body, as a thorn, is imbedde j 
in it. 
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So mnch for the instruments that are external to th, 
peripheral expansions of the nerves, and serve to exagi 
gerate the eflects of incident forces. We may now cor| 
template these peripheral expansions themselves, as bein 
adapted to receive these exaggerated incident forcef| 
In the first place, the ultimate nerve-fibrillae, ramifyinj 
where they are most exposed to disturbances, consist (f 
nerve-protoplasm unprotected by medullary sheaths and noi 
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nerve-terminations. So, too, is it over the integument ; or, 
at any rate, over tlie parts of it subject to many and varied 
contacts. Though men have not, like many inferior Mam- 
mals, the well-developed tactual multipliers called vihrisso^> 
(known in a cat as ^Svhiskers^'^), each of which is a leveT|’ 
that intensifies a slight touch at the outer end into a strongs 
pressure of the imbedded end upon an adjacent nerve-fibre^ 
yet every one of the short hairs on a man^s skin acts in thi 
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of which a nerve-fibre ramifies, and each of which, whe|n 
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even covered by membranons sbeatlis. In facfc^ tlicy appt'ar 
to consist of matter like that contained in nerve-vesicloH, 
hut ■without the fat-granules; and may be regarded as, like 
it, more unstable than the matter composing tlio coutral 
fibres of the fully- differentiated norvo-tubes. To this goiu'ral 
character of the nerve-terminations, have to be a-dded the 
more special characters of the termimitioiis expostnl to 
special forces. The delicate pale fibres which form a, layt‘r 
on the surface of the retina, are not directly affecd'Aid by ihe 
rays of light concentrated upon them; but tlu'sc 3 rays, pa.ss- 
ing through them, fall on a layer of closely packed, but (piitc^ 
separate, little bodies which are the true sensitive structures ; 
and then the minute nerve-'hbrilhe tint run 'froin ilu^se to 
the stratum of retinal nerve-fibres, pa,ss on thenr way iid-o a 
layer of nerve-vesicles, with which we may })r(\snmo 
they have connections. That is to say, this jxu’ipluu'aJ 
expansion of the iici-vo on which visual imagers fall, 
contains numerous small portions of the highly-unsi.abhi 
nerve-matter, ready to change, and ready to givci out 
molecular motiou in changing. It is thus, too, wiih 
those terminal ramifications of tlie auditory nerve, on which 
sonorous vibrations are con.ee ntra, tod. And tiuu’o is a,u 
analogous peculiarity in th e iin i ueusely-C'x j )j m i ( h mI c ‘,x ire u 1 1 i ty 
of the olfactory nerve. Here, over a larg-o tra,c.t <.*overcHl 
by mneous meinbrano, is a tliick plexus oT gJ'ey un- 
sheathed fibres; and among them are distributed bot-li 
nerve-vesicles and granular grey substaaice, such as that out 
of which the vesicles arise in the nervous centres. 

The significance of these structural pocvidiarith's wo shall 
see hereafter. For the present wo need only noi,e the distri- 
bution of them. Over the skin, which, is conversant with 
forces of a relativoly-considerablo intensity— nuKduinical 
impacts, pressures, tensions, — wo do not find that the nerv(‘- 
terminations contain deposits of the peculiarly unsta.bl 
nerve-substance. But wo find such deposits wIumt' th 
incident forces are extremely feeble^, or fidl on excessively 


TR^ STiMJCTURE OF THE NERVOUS SYSTEM. 


87 


even covered by membranous sbeatlis. In facfc^, they appt'ar 
to consist of matter like tliat contained in nc'rve-vosicloH^ 
but witliout tlie fat-granules; and may be regarded as, like 
it, more unstable tlian tlie matter composing tlio central 
fibres of tke fully-differentiated nervo-tubes. To tin’s gcnn'ral 
character of the nerve-terminations, have to be a-dded the 
more special characters of tlio terminations ex])()sed to 
special forces. The delicate joale fibres which form a, layta* 
on the surface of the retina, are not directly affected by ihe 
rays of light concentrated upon them; but tlu'so rays, pa.ss- 
ing through them, fall on a layer of closely packed, but (piite 
separate, little bodies which are the true sensitive structures ; 
and then the minute nervo-fibrilhe tluit run from, iln^se to 
the stratum of retinal nerve-fibres, pa,ss on tlicn'r way inl.o a 
layer of nerve-vesicles, with which we may })r(\siimo 
they have connections. That is to say, this jxu’ipluu'a,! 
expansion of the nei-vo on which visual imagt^s iiiJl, 
contains numerous small portions of tlie highly-uns(.ablc 
nerve-matter, ready to change, and rca>dy to givii out 
molecular motion in changing. It is thus, too, wiik 
those terminal I'arnificatiuns of the auditory nerve, on wliich 
sonorous vibrations are concentra,tod. And tIuu*o is a,u 
analogous peculiarity in the inimeusely-c'xpa.ndiMl exlriunity 
of the olfactory nerve. Here, over a hngo tra,c.t <.*overed 
by mucous meinbrano, is a tliick plexus of grey un- 
sheathed fibres; and among them are distribid.ed bot-li 
nerve-vesicles and granular grey substa,ncc, such as that out 
of which the vesicles arise in the nervous centres. 


The significance of these structural pocvidiaritii's wo sliall 
see hereafter. For the present wo need only noi,o the distri- 
bution of them. Over the skin, which, is conversant willi 
forces of a relativcly-considerablo intensity— nuKduinical 
impacts, pressures, tensions, — wo do not find that tho nnrv(‘- 
terminations contain deposits of the peculiarly unstaljl 
nerve-substance. But wo find such deposits when^. th 
incident forces are extremely feeble^ or fall on excessively 


.-‘iiiall areas^, or both. The quantiry of matter rrliicli, floating 
as faint odour tlirougli the air, reaches the end of the ol- 
tacrory nerve, is infinitesimal. Such luminiferous iindula- 
lions as are allovred^ during a momentary glance, to fall on 
one of the minute areas of the retina, are ecyuivalent to a 
mechanical force inappreciable by our measures, if not in- 


expressible by our figures. Similarly vricli those atmo- 
spheric waves which, produced by the church-bell a mile 
avcay, amd weakening as they spread in all directions^ are 
conveyed to the minute otolites and rods of the inner ear, 


to be by them impressed on the auditory nerves, 
these places it is that we find peripheral deposits 
s p e c i ally -un s t able nerve - s iib s t an c e . 


And in 
of the 


§ 14. Arising from these variously-specialized periplier^g 
structures, the aflereni nerves, collected into their bundles 
and coinpouiid bundles, run inwards to the spinal cord; out 
of which issue the corresponding bundles of efferent nerves. 
In one sense the spinal cord may be regarded as a con- 
tinuous nervous centre ; and, in another sense, as a series o. 
partially-independent nervous centres. Each pair of trunk 
nerves with its segment of the spinal cord, has a certair 
degree of individuality: and those segments into whicl 
enter the pairs of massive nerves from the limbs, hav(. 
individualities considerably pronounced ; since it is experi 
mentally proved that when severed from the rest they are 
not incapacitated. The tract of grey matter in the spinai 
cord to which the afferent nerves of a limb come, and from 
which the efferent nerves issue, is practically the ganglionic 
centre of that limb, having very much of automatic inde- 
pendence ; and being joined by commissural fibres to a 
like centre belonging to the fellow limb, it forms with this 
an automatic pair. So that, remembering how the entire 
cranio-spinal axis is originally one and continuous, and that 
its anterior part has been differentiated and developed into 
quite distinct centres, we may say that its posterior part, the 
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spinal cord, lias also been so clifferentiatecl^ tlioiinh to a 
iniicli smaller extent-. To tliis coriceptioii tAvo 

additions must be made. Beyond tlie internal tracts of grey 
or Tcsiciilar matteip and tlie bundles of nerve-nljres tbat 
enter into and issue from them laterally ; and beyond tbe 
tranverse eoiriinissural fibres wliicli connect tbe corresponding 
lateral portions of grey matter or partially-differentiated 
pairs of nervous centres ; there are longitudinal coiiiiriissiiral 
fibres, joining these successive pairs of nervous centres vith 
one another, and serving to integrate the series of pairs in 
the same vay that the members of each pair are integrated. 
And then^ along vith these fibres that unite nervous centres 
of the same order^ there are vhat we found it desirable to 
distinguish as centripetal fibres, running from the relatively- 
iuferior nervous centres to the relatively-superior ones ; 
with centrifugal fibres running back. 

Of these relatively-superior nervous centres, we have first 
to notice the mcdiillcc ohlongaia ; including those parts 
of the yoRS TavoUi which are woven into it, and similarly 
arise out of the fourth ventricle. This is the enlarged 
j ermination of the spinal cord^ lyiiig* '^'ithin the skull, 
listinguished as it is from lower parts of the spinal cord by 
is greater massiveness, it is much more distinguished by the 
i.nltiplicity and variety of its peripheral connections. 
^ ffhile the successive segments of the spinal cord proper, 
'ave pairs of afierent and eSerent nerves which are limited 
their distributions to particular regions of the body ; and 
wdiile even such an entire group of these segments 
as occupy the lumbar region^ have relations only with 
the legs and the lower part of the body; the medulla 
ohloiigata, by the intermediation of centripetal fibres, is 
brought into relation not only with the lower part of the 
body and its limbs, but with the upper part of the body and 
its limbs ; and not only with these, but also with sundry of 
the parts which we know as the organs of the special senses ; 
and not only with these^ but also with the more important 
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\HScera. The aiiditorT nerves and the nerves of taste go 
directly into it, and tlicaigh the optic nerves do not, yet 
fi'ora the centres to which they run there are fibres communica- 


ting* with it ; from its laterally-appended parts arise the 
nerves of the eye-miiscles and the facial nerves ; and the 
pneumogTistric nerves, given off from its posterior part, put 
it in coniinunication vrith the larynx, the lungs, the heart, 
the liver, and the stomach. Eespecting its connections, direct 


and indirect, much remains to be ascertained ; but what is 
known justihes the conclusion that the medulla ohiongaf a, 
including the structures that are adnate, is a portion! 
of the originally-uniform cerebro-spinal axis, which has| 
been differentiatecl into a centre of a higher order than! 
those behind it, or those at the base of the mass in front! 
of it — higher in the sense that it has become that portiom 
of the axis in which centripetal fibres running from th|3 
posterior ganglia, and from some, if not all, of the anterhpr 
ganglia, calied by some sensory, are brought into relatic m 
with one another — a centre through which .these locml 
centres are united into one system. 

Passing over with a mere recognition the anterior gang! a 
just named, the exact relations of which are ill-unclerstoo™ 
but some of which comparative morphology proves to 1 
portions of the front end of the cerebro-spinal axis th; 
have become differentiated into nansrlia of the first orde 


receiwng those special external stimuli to which the froi 
end of the body is exposed ; there remain only to be notict|d 
the two great bi-lobed ganglia, Tvhich in Man form the chifef 
mass of the brain — the cerebellum and the cerebrum. Phy- 
siologists and anatomists are agreed in regarding these as 
centres of a still higher order. Anatomical proof of thefi* 
superiority, as being the seats of still higher centralizatioia, 
is very incomplete ; for the difficulty of tracing the coursers 
of all the nerve-fibres that enter into and issue from them’i, 
has hitherto been insuperable. But their connections witli 
the subjacent minor centres and with the medulla oblongaia^. 
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arc sncli as to make it certain tkat tlirongk the intormeclia- 
liuii of iliese, ikcy communicate with the wli^sL- perinlicral 
nervous stnlmn ; and are places in whicli centripetal fibres 
from cciirres oi both the first and second orders, joiiiod, 
possibly^ witli some simply aiierent fil^res, are brcnevit into 
various relations : relations, however, that mo>t likely ditibr 
ill their natures from those established in inibrior centres — 
diney perliaps^ as those supposed to be formed in the 
Centre H, Fig. 4, diiibr from those formed in the centre F. 

Among the tacts of fundamental significance with which 
we are here concerned^, one other may be named. This 
concerns the histological structures of nervous centres. In 
automatic ganglia, the direct union of nerve-fibres with nerve- 
cells is habit uak Throughout the spinal cord the ‘‘ axis-cylin- 
ders may not unfrecptently be traced running into the 
vesicles. But in the higher nerve-centres direct comivcrions 
are much less readily made out : and it is cpiestion- 
able whether in the highest they occur at all. In the 
grey substance of the cerebrum, the delicate nerve-fibres 
which, divested of medullary sheaths, run among the im- 
bedded corpuscles, do not directly unite with them; or if it is 
too much to say that there are no such unions, we may say 
that they are rare. Such communications as exist arc 
apparently between the branched terminations of the fibres 
and the ramified processes of the corpuscles. Thus at the 
one extreme, simple, clear, and complete connections are 
the rule ; and at the other extreme, involved, vague, and 
incomplete connections. 

§ 15. Some account must be given of certain remaining 
nervous structures, with which Psychology is indirectly 
concerned. Thus far we have dealt only with the filjres and 
centres that stand passively and actively related to the ex- 
ternal world ; but there are fibres and centres that stand 
related to those internal organs which make possible the 
continuance of relations to the external world. 
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Tlie first to claim attention arc tlie vaso-motor nerves. Ban- 
dies of tliese issue from the spinal cord, and, joined by bundles 
of nerves arising from the sympathetic system, accompany the 
main arteries : dividing and subdividing wherever these do, 
so as to supply fibres to all their branches down to the most 
minute. The vaso-motor nerves form, in fact, an additional 
series of efferent nerves. The nervous arc under its lowest 
form, consists of the afferent nerve with its peripheral ex- 
tremity exposed to external actions, the ganglion-corpuscle 
to which its central extremity runs, and the efferent nerve 
thence issuing to end in some muscle. But as we have 
seen, the unit of composition of the developed nervous 
system, includes a centripetal fibre, running from the first 
or subordinate centre to a higher centre; and here we 
liave 10 add, as an habitual element of this unit of 
composition in its complete form, a vaso-motor fibre, 
running to that part of the body in which the two ends 
of the nervous arc lie, and bringing the blood-vessels 
of that part into relation with the other parts of the 
apparatus. 

Tlie cerebro- spinal nervous system, besides having these 
direct communications with the muscular walls of the tubes 
which bring blood, both to itself and to the muscles it sends 
fibres to, is also put into relation with other parts on 
w'hich it is equally, though less immediately, dependent — 
the viscera. These have, indeed, a nervous system of their 
own, possessing apparently a considerable degree of inde- 
pendence — the sympathetic system; and one all-important 
viscus, the heart, has a nervous system that is demonstrably 
independent. The morphological interpretation of ihe vis- 
ceral nervous system is not settled; hut whether it has a 
separate origin, or belongs to the periphery of the cerebro- 
spinal system, the undoubted fact is that the cerehro-spinal 
system, through the nerves running from it into the 
trunks of the sympathetic, communicates with all these vital 
organs; and that even the heart, complete as is its local 
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nervous system^ bv tbe vagus or pneumogastric nervo^ 
integrated vitli tlie cerebro-spinal system. 

A more particular account of tbese and sundry structures 
of tbe same class is not necessary here. The general fact of ■ 
significance for us, is, that the brain and spinal cord vliicli 
through their afferent nerves are put in relation with the 
actions of the external world, and which through their 
efferent nerves are put in relation with the structures that 
react on the external world, are also put in relation with 
the oro'ans immediately or remotely instrumental in supply- 
ing them with nutriment, and removing the effete matters 
resulting from their activities. 

§ 16. In the foregoing description I have endeavoured to 
include all that Psychology needs. Many conspicuous 
traits of nervous structure which some will think ought to 
be set down, are really altogether irrelevant. That in the 
spinal cord the grey matter is placed internally, while in the 
cerebrum it forms an outside stratum, is a fact of moment 
in anatomy, but one which throws no light on the science of 
mind. Knowledge of the truth that the posterior roots of 
the spinal nerves are afferent, while the anterior are efferent, 
is all-important to the pathologist ; but to the psychologist 
it is quite unimportant, since this arrangement might have 
been reversed without the principles of nervous structure 
being in the least changed 3 and it is with these principles 
only that the psychologist is concerned. The leading facts 
embodying these principles may be summed up thus : — 

The three great sub-kingdoms of animals in wKich the 
nervous system becomes considerably evolved, show us that 
along with the relatively -increased massiveness distinguish- 
ing the higher types of the nervous system, there goes that 
other kind of integration implied by increase of structural 
combination. There is multiplication and enlargement of 
the parts that unite local nervous centres with general 
nervous centres. Yery frequently there is an approach or 
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clustering of nervous centres tliat were previously far apart. 
And there is both a relative and an absolute increase in 
those centres which have the most multiplied relations vdth 
local centres^ and through them with all parts of the body. 

I The nervous system is made up of threads inclosed in 
I sheaths^ and corpuscles imbedded in protoplasm ; of which 
the threads, united into bundles, constitute almost the whole 
of the peripheral parts, while the corpuscles with their matrix 
are found chiefly in the central parts. Having at its outer ex- 
tremity a plexus of highly-unstable matter, a nerve-thread, 
consistino* as we conclude of less unstable matter but 

O 

matter isoinerically transformed with ease, runs inwards, 
surrounded by substances that shield it from lateral distur- 
bance. Eventually it reaches a mass of highly unstable 
matter, so conditioned as to undergo decomposition with the 
greatest facility ; and from the place where this lies there 
run other like fibres to other masses of unstable matter, of 
the same kind, or of a different kind, or both — ^here to a 
portion of substance that contracts when disturbed, and 
here to a superior centre containing more of the easily- de- 
composed nerve-substance. These threads, afferent, efferent, 
and centripetal, with them connecting corpuscle or portion 
of grey matter, we regard as forming the unit of composition 
of the nervous system. 

Such units are v'ariously grouped and combined. Each 
local ganghon is a place where many afferent and many 
efferent nerves are connected by many portions of the un- 
stable nerve-matter, capable of suddenly giving out much 
molecular motion. Each superior ganglion is a place where 
centripetal and centrifugal fibres from such local or inferior 
ganglia, are similarly connected by similar matter. And so 
with still higher ganglia in their relations to these. From 
which principle of combination it results that the possibili- 
ties of different compound relations increase as fast asjhe 
centralization progresses. 

We saw^ however, that this establishment of more 
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numerous^ more involvecl, and more varied relations among 
tke parts of the organism^ implies not simply this grouping 
of fibres and this arrangement of centres ; but also a mul- 
tiplication of the nerve-corpuscles^ or portions of grey 
matter^ occupying their centres. And we found it to follow 
that where the compound relations formed are among many 
points, or where the points are to be combined in many orders, 
or both, great accumulations of grey matter are needed : an 
important corollary being that the quantity of this matter 
capable of giving out much motion, increases in proportion 
as the combinations formed become large and heterogeneous. 

Passing to the special nervous structure related to that 
special Psychology of chief importance to us, we saw 
that th e spinal cord is a series of partly dependent, partl\| 
independent, double nerve-centres ; each concerned with 4 
particular portion of the trunk or a particular limb, to the 
skin, muscles, and vessels of which it sends nerves^ 
The enlarged cephalic extremity of the spinal cord, the 
medjijla ohlgngataj is a centre connected by centripetal 
fibres with these partially- differentiated inferior centres j 
and receiving, as it also does, directly or indirectly, nerves 
from the special sense-organs, the medulla oblongata is a 
centre where the local centres concerned with nearly all part^ 
of the body, are brought into communication. We saw, lastly/ 
that the two great bi-lobed masses overlying the medulla 
oblongata and the sensory ganglia, with which they are in- 
timately connected, may be regarded as centres in w^'liich 
these compound connections are united into connections still 
more compound, still more various, and still more numerous. 

One further fact which it remained for us to note, was 
that while the more important nervous structures are those 
which bring the parts that are acted upon by the outer 
world, into relation with the parts that react upon it, there 
are also nervous structures that bring all these into relation 
with the vital organs : so serving to unite the parts which 
expend, with the parts which accumulate and distribute. 
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CHAPTER m. 


THE FUNCTIONS OF TEE NERVOUS STSTE^f. 

§ 17. Wlien^ at tlie outset^ we inquired what are the 
manifestations with which the nervous system is associated^ 
we necessarily^, in drawing a conclusion^ asserted in general 
terms the part performed by the nervous system. And 
though in the chapter just ended the sole aim has been 
to describe nerve-threads^ nerve-cells^ nerve-trunks^ nerve- 
centres^ and the ways in which they are put together ; yet 
the ends subserved have unavoidably^ from time to time^ 
come into view. Structure and function are in our thoughts 
so intimately related, that it is scarcely possible to give a 
rational accoimt of the one without some tacit reference to 
the other. Here, however, function is to be our special 
topic. Having^seen how the nervous system is constructed, 
we have now to see how it works. 

The proposition with which the first chapter ended was 
that nervous evolution varies partly as the quantity of 
motion generated in the organism, and partly as the com- 
plexity of this motion. Here the initial mquiry must be, 
how the nervous system serves as at once the agent by which 
motions are liberated and the agent by which motions are 
co-ordinated. Three things have to be explained : — 1. What 
^ are the causes which on appropriate occasions determine 
the nervous system to set up motion ? 2. By what process 
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doe? it liberate tlie insensible motion locked up in certain 
tissues, and cause its transformation into sensible motion ? 
3. How does it adjust sensible motions into tliose com- 
binations, simultaneous and successive^ needful for cffi-cieiit 
action on tlie external world ? Tliose questions cover tlie 
wliole of its functions ; or, at any rate, all tliose of its 
functions witli wliicli we are dmectly concerned. We bavc 
to interpret its passive function as a receiver of disturbances 
tbar set it going ; its active function as a liberator of 
morion; and its active function as a distributor or appor- 
tioner of tlie motion liberated. 

Probably it will be tkouglit tliat tliere is here introduced 
a function distinct from tliose before named. It seems that 
tlie receiving of disturbances, or stimuli, can be included 
neitlier under tlie bead of disengaging motions nor under tlie 
bead of co-ordinating motions. But on reducing tbe facts 
to their lowest terms, and to those terms which Physiology 
proper can alone recognize, the difficulty disappears. For 
all nervous stimuli are motions, molar or molecular; and 
the function of co-ordinating motions comprehends not 
simply the combining and apportioning of the motions ex- 
pended, hut also the combining of the motions received, 
and the adjustment of the one set into harmony with the 
other. A momenPs thought justifies this proposition. The 
stimuli to the nerves of touch are sensible motions of the 
imbedding tissue, caused either by the impacts of external, 
moving bodies or by motions of the organism which bring 
it against external bodies, fixed and moving. The auditory 
nerve receives the motions conveyed to it from masses of 
matter that are vibrating. Those minute agents that termi- 
nate the nerves of the retina are acted on by luminiferous 
undulations — motions of the ethereal medium which produce 
motions among their molecules. So, too, the nerves excited 
by sapid and odorous substances, are, in fact, excited by the 
molecular movements these substances cause in their extre- 
mities by chemically changing them. Thus, speaking not 
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Cgiiratively but literally^ Yrliateyer Kmd 

is a recipient of motion given to its molecules : eitlier by 
molar motion^ as v'lien a blow is received; or by tlie 
motion of other molecules^ as when there is contact with 
a chemically-active body ; or by those ethereal molecular 
motions which constitute radiant heat and light. 

It will be well to consider more fully this sub-division 
of nervous functions^ and the reasons for here proceeding 
upon it. 

§ 18. P^^siplogy is an objective science; and is limited 
to such data as can be reached by observations made on 
sensible objects. It cannot, therefore, properly appropriate 
subjective data ; or data wholly inaccessible to external 
observations. Without questioning the truth of the as- 
sumed correlation between the changes which, physically 
considered, are disturbances of nerves, and those which, 
psychically considered, are feelings; it may be safely affirmed 
that Physiology, which is an interpretation of the physical 
processes that go on in organisms, in terms known to 
physical science, ceases to be Physiology when it imports 
into its interpretations a psychical factor — a factor which 
no physical research whatever can disclose, or identify, or 
get the remotest glimpse of. The relations between nerve- 
actions and mental states form a distinct subject, to be 
' dealt with presently. Hex© yto are treating of nerve-ac- 
tions, on their physiological side, and must ignore their 
: psychological side.'^ **' ‘ 

Doing this, we have no alternative but to formulate them 
in terms of motion. And having recognized the primary 
division to be that between the hberation of motions and 
the co-ordination of motions, we find that this last division 
must be sub-divided. It includes, first, the co-ordination 
of the motions received with one another ; and, second, the 
co-ordination of the motions expended with the motions 
received, and with one another^ Hence results a generalized 
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idea of nervons functions, as divisible into recij/lo-'uiolorj 
Uberq-rnofoi', and dirlgo-mofor. 

It must be admitted that in their higher forms^ these 
functions are so entangled that a tripartite division of them 
is difS.cult> if not impossible. To the simplest t^iDes of 
nervous struct ure^ the classification is easily applied : each 
afierent nerve is a recipio- motor agent ; each gaiigiion is a 
lihero-niotor agent; each efferent nerve is a dirigo-motor 
agent. But in complex nervous systems^ formed of inferior 
and superior centres connected by parts containing nerves 
that are centripetal,, centrifugal,, and commissural^ there arise 
corresponding secondary functions which greatly obscure 
the primary functions. It remains true that all the afferent ^ 
nerves are receivers of motions,, and that all the efferent | 
nerves are directors of motions; and it remains true thatj 
the vesicles and portions of grey substance throughout the! 
centres are liberators of motions ; but of the fibres largely! 
composing these centres we must say that their functions 
are both receptive and directive. Isevertheless^ we shall 
be considerably helped by thinking of the afferent nerves 
as reciijio^raotor and the efferent nerves as dirigo-motor : 
while we think of the nervous centres as composed ot 
llhero-mofor elements along wdth elements that perform 
both the other functions. 

This general conception has now to be made specific. 
In dealing with functions we will follow the same order as 
we did in dealing with structui'es — we will consider first the 
offices of the different kinds of nervous matter. 

§ 19. The grey substance and the white substance — or, 
to speak more strictly^ the nitrogenous matter in and around 
the vesicles and the nitrogenous matter occupying the 
centres of the nerve tubes — ^have not absolutely distinct 
duties. Certain simple animals yield evidence that in the 
rudimentary nervous system, there is no such structm^al 
differentiation and consequently no such foncdonal differ- 
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eniiationj and tliere is proof tliat even in tlie liigliost 
animals the diiferentiation is incomplete. 

On the one hand the vesicular substance, having for its 
chief office to give out molecular motion vhen disturbed, 
has also a considerable power of conveying or conducting 
molecular motion. When the fibrous parts of the spinal 
cord have been cut, it is found that if the central columns of 
grey matter remain uncut, or if there remains even a narrow 
link to maintain the continuity of the grey matter, disturb- 
ance is still communicated through it to the brain : not, in- 
deed, disturbance of any special kind, but disturbance of the 
most general kind. True, it does not follow that such dis- 
turbance passes along the grey matter from end to end. 
Throughout the whole length of the spinal cord, nerve-fibres 
divested of their medullary sheaths enter into and afterwards 
issue from the grey matter; and, again protected by their 
sheaths, proceed upwards to the brain in the surrounding 
white matter. Very likely these take up and convey molecular 
disturbances set up in the grey matter imbedding them. But 
even this implies that disturbances are propagated to some 
extent through the grey matter ; and the argument requires 
no more. 

Conversely, it is found that the matter forming the axis- 
cylinder,^^ or essential nerve-thread, can do something 
more than transmit molecular motion. It has a certain 
power of simultaneously giving out molecular motion : 
so sharing the property of the vesicular matter. When 
a nerve is irritated not far above its termination in a 
muscle, the effect is but small. If the irritation is at a point 
further removed from the muscle, the effect is greater. And 
the effect increases as the length of nerve through which the 
distmhance is conveyed increases. From this we must infer 
that besides the molecular motion received and transferred, 
there is molecular motion liberated in the neiwe-fibre itself. 
Not that this molecular motion, like that which the vesicular 
matter yields up, implies an equivalent decomposition. Tvo» 
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bably it is a concomitant of tlie isomeric transformation 
propagated tliroagL. a disturbed nerve^ and serving to con- 
vey the disturbance. Some sucIl accompanying result is to be 
inferred^ a priori, if tbe conduction is effected by isomeric 
transformation, or by any kind of molecular re-arrangement. 
"WTien tbe molecules of a mass cbange from one form of 
combination to another, either absorption or liberation of 
motion is sure to occm\ That there cannot in this case 
be absorption of motion is manifest; since that would 
involve a proportionate resistance to the transfer — ^the amount 
of force or motion received by the extremity of the nerve, 
would quickly be used up in transforming the adjacent part 
of ihe nerve, and the change would travel but a little way. 
Being thus obliged to infer that motion is liberated, we at 
once see whence nerve-fibre derives the power to increase 
the disturbance it conveys ; since each portion, while passing 
on the wave of molecular motion, adds the molecular motion 
given out during its own transformation. This action may 
be rudely symbolized by the transfer of sensible motion 
along a row of bricks on end, so placed that each in falling 
knocks over its neighbour. For if instead of bricks which 
stand on tolerably broad ends and require some force to 
overturn them, we suppose bricks that are delicately 
balanced on narrow ends ; and if we further suppose them 
so constituted that they do not dissipate motion by per- 
cussion or friction ; W' e shall see that the motion transmitted 
will accumulate. Each brick, besides the motion it re- 
ceives, wall pass on to the next the motion which it has 
itself 2:ained in falling’. 

The general truths to be carried with us are, that in its 
primordial undifferentiated state, nerve-matter unites the 
properties of giving out molecular motion and convey- 
ing molecular motion ; but that with the advance of 
evolution, it becomes specialized into two kinds, of which 
the one, collected together in masses, has mainly the function 
of giving out motion, though it can still to some extent con- 
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<luct it, vrliile the other, collected together in threads, l^as 
iiiaiiily the function of conducting motion, though it can stiii 
to some extent give it out. 

§ 20. The co-opcration of these differentiated kinds of 
nerve-substance, having difierentiated functions, is seen in 
its simplest form v'here thcyaro combined into what was 
btriore described as the unit oi composition of the nervous 
system. An afferent nerve, changed by a touch at its outer 
end, and traversed by a wave of isomeric transformation that 
gathers strength as it goes, communicates this wave to the 
comparatively large mass of unstable matter connected with 
its inner end. The shock of molecular disturbance, im- 
mensely increased by the decomposition set up in this 
unstable matter constituting a ganglion-corpuscle or its 
matrix, diffuses itself around, but takes mainly the shape of 
a relatively-powerful wave of isomeric transformation along 
the efferent nerve. And the efferent nerve being distributed 
at its other end among the fibres of a muscle, this powerful 
wave sets up in them an isomeric transformation of another 
kind, resulting in contraction {Princqjles of Biology, § 303). 

The belief that these are the ofiices of the respective parts, 
is borne cut by those peculiarities of structure which were 
described as occurring in the afferent fibres of certain 
special sense-organs. We saw that the outer ends of the optic 
nerve, the auditory nerve, and the olfactory nerve, are alike 
characterized by the presence of vesicular matter ; and that 
■^vhile in this they differ from the outer ends of the nerves 
of touch, they also differ in being excessively sensitive. If 
grey matter, or the matter of vesicles, has the function of 
immensely multiplying any molecular motion it receives, and 
passing on the augmented wave of change along connected 
fibres, we at once have a satisfactory explanation of these 
peculiar peripheral structures. Take as an example tlie 
retina. One of the minute cones in its sensitive layer, 
measuring not of an inch in diameter, has its com- 
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ponent matter cliariged by tbe etlierial vibrations emanating 
from a candle in a cottage- window at a great distance. The 
infinitesimal impact received from so faint a ray, may well be 
supposed insiifiicient to send tbrougli a considerable length 
of afterent nerve^ an adequately-rapid wave of molecular 
change; but this wave, after passing through, an extremely 
delicate fibril less than of an inch in length, comes to a 
layer of ganglion-corpuscles, with one of which we may 
presume that it unites. In this the minute disturbance sets 
up destructive molecular change — unlocks a considerable 
amount of molecular motion; and thus greatly augmented, 
the wave of transformation traverses the remainder of the 
afferent nerve without that loss of time that would result 
had it to gain strength by a series of increments, starting 
from an infinitesimal first term. 

How such appliances for multiplying action co-operate 
in these cases where the initial action is excessively 
minute, may be illustrated by certain artificial appli- 
ances that co-operate in an analogous manner. A man 
with a hair-trigger pistol in iiis hand, puts its muzzle to 
the end of a train that runs to a powder-magazine. The 
slightest pressure on the trigger liberates a spring, and 
this drives down the hammer. Here is something like the 
external multiplier which, as w^e have seen, habitually 
intensifies the action that falls on the end of an afferent 
nerve. The propelled hammer explodes the unstable 
detonating powder in the cap ; thus playing a part com- 
parable to that of the concentrated pencil of light, which 
causes decomposition in one of the minute sensitive rods or 
cones of the retina. The explosion of the cap explodes the 
powder in the pistol: a change that may symbolize the 
setting up of decomposition in an adjacent ganglion-cell by 
a disturbed retinal element. The flash from the mouth of 
the pistol fires the train, which, carrying the flame onwards, 
blows up the magazine; and this serves to illustrate the 
action of the partially-decomposed ganglion-cell which pro- 
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pagates a slioct tlirongli tlie afferent nerve to a large de- 
posit of unstable matter in tlie optic centre^ wliere an immense 
amount of molecular motion is tliereupon disengaged. 

Tbe joint action of an afferent fibre^ its centrally-seated 
ganglion- corpuscle^ and the connected efferent fibre^ is com- 
monly known as a reflex action. Tbe name indicates tbe 
general trutli tbat tlie disturbance in travelling from its place 
of origin to tlie place wliere its effect is seen^ passes tbrougb. 
a point at wliicb its course is bent or reflected ; and in so far 
as it describes tliis very general trait tlie term is a good 
one. But if tbe foregoing interpretation be correct^ tbe 
term is in other respects objectionable. On tbe one banci^ it 
implies as essential wbat is non-essential. Tbat tbe wave 
of disturbance makes a sudden turn at one part of its 
course^ is a fact of no intrinsic moment — is merely a con- 
comitant of tbe fact tbat tbe nerves it traverses have to be 
put in communication witb other nerves^ and that points of 
junction imply angles. On tbe other band, it leaves 
out of sight tbe fact tbat one of these points of junction 
from which tbe wave of disturbance is said to be reflected, 
is a place at which it is greatly augmented; and tbat this 
augmentation of tbe wave is tbe all-important office of tbe 
matter lying at tbe point of junction. 

§ 21. Eemembering tbat bundles of such afferent nerves 
are joined to bundles of such efferent nerves, by clusters of 
such corpuscles imbedded in tbe grey matter of a ganglion, 
and that bundles of centripetal nerves proceed thence to 
higher ganglia ; we have next to consider the functions of 
these structures as wholes. 

A nervous centre, even of an inferior order, is not simply 
a place where afferent nerves are severally linked witb their 
corresponding efferent nerves, by corpuscles or portions of 
grey matter tbat multiply and pass on disturbances; nor 
is tbe only further office it serves tbat of sending to higher 
ganglia, portions of these disturbances ; but it is also a 
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place wliere more inyolved communications are effected, 
dor in all ganglia save^ perhaps^ tiie very simplest^ 
the corpuscles or vesicles give off processes more or less 
numerous^ and usually more or less branclied; and these 
l)ranched processes^ spreading through the matrix of grey 
matter^ may be assumed to propagate in various directions^ 
and various degrees, the disturbance set up in the corpuscle. 
This diffusion of liberated molecular motion has two im- 
plications. First, the number and complexity of the cor- 
related changes produced by the original change, increase 
with the multiplication and variety of these processes and 
their connexions. And, second, along with increase in the 
number of correlated changes, there goes increase in the 
total quantity of molecular motion given out, directly or 
indirectly. 

Fully to understand the importance of this last implica- 
tion, it is needful to refer back to Fig. 4, and to the accom- 
panying description of the way in which a nervous centre 
that serves to establish the various possible relations among 
different points in an organism, must contain a large accu- 
mulation of these connecting and multiplying links; and 
where it was shown how immense must become the accumu- 
lation of vesicular matter in a centre that has the ofiBice of 
establishing relations among these many parts in various 
orders. For it will be seen that as fast as the connexions 
become numerous and complex, so fast will enlarge the 
crowds of these connecting corpuscles and multipliers of 
disturbance which simultaneously come into action. And 
hence the quantity of molecular motion evolved in the 
nervous centres will become gi*eat in proportion as the 
nervous relations increase in integration and heterogeneity. 

When we see how the arrangements for liberating and 
multiplying motion, described under their simple form in 
the last section, are thus compounded — when, recurring 
to our simile, we see how the first central magazine of force 
exploded, communicates with other larger magazines, and 
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tliese again witli still larger^ wHch are subsequently ex- 
ploded; we shall be at no loss to understand how the 
slightest impression on one of the Tecijjio •‘motor nerves^ 
may evoke from the libero-motor centres a relatively -in- 
commensurable amount of force^ which, discharged along 
the dirigo-motor nerves, may generate violent muscular 
contractions. So that, to take a case, a slight sound may 
produce a convulsive start of the whole body ; or an un- 
expected motion of some adjacent object, infinitesimal as is 
the modification it produces in the retina, may neverthe- 
less cause an involuntaiy jump and scream. 

§ 22. In treating nervous functions in general, I have 
unawares ended with illustrations from the nervous func- 
tions of human beings : so coming to the division of the 
subject on which we have next to enter. For the brief 
account given in the last chapter of the special nervous 
structures with which we are most concerned, must here be 
supplemented by a brief account of their special functions. 

If we leave out such afferent and efferent fibres as pass 
through the spin^jjsord to and from the encephalon, and also 
those centripetal and centrifugal fibres which connect its 
various parts with the encephalon, we may regard the partly 
dependent and partly independent centres composing the 
spinal cord, as being co-ordinators of the actions performed 
by the skin and muscles of the trunk and limbs. A large 
proportion of these actions, including many of considerable 
complexity, the spinal cord is able to co-ordinate without 
aid from the higher centres; and some of the partially- 
differentiated centres composing the spinal cord, are able to 
effect simple co-ordinations without aid from the rest. We 
will glance at these simple co-ordinations first. If 

a patient paralyzed by some injury of the spinal cord that 
has left the lumbar enlargement intact, has his foot touched, 
the leg is quickly withdrawn ; not only without a cerebral 
act, but even without his brain being in any way affected. 
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nnless indirectly by tbe shaking of the bed. Thus the 
branched corpuscles and fibres contained at that point in 
the cord with which the afferent and efferent nerves of 
the leg are connected^ have at once the function of giving 
out_, when the disturbance is communicated to thein^ the 
requisite quantity of molecular motion^ and of so directing 
this to the respective muscles of the leg^ as to cause the 
appropriate movement. More involved co-ordi- 

nations are effected by the co-operation of several such 
centres, or portions of the grey substance, contained in 
a Ijacent parts of the spinal cord. In the human subject 
demonstration of this is not easy ; but it is shown by ex- 
periments on inferior Vertebrata^ A decapitated frog that 
has its side irritated, will bring the hind foot of that side 
to the spot, and move it so as to displace the irritating 
object. Even something further is done. If a scalpel be 
applied to the skin between the hind legs, these act jointly 
in such a manner as to push away the scalpel. The explana- 
tion is that by commissural fibres, transverse and longi- 
tudinal, the disturbances conveyed to particular centres, 
are communicated to sundry adjacent centres ; and 
through their efferent nerves these direct and appor- 
tion the multiplied disturbances among a great variety 
of muscles. How such definite co-ordinations 

as these are effected by such an apparatus, we shall better 
understand on remembering that the relations between 
positions on the skin and the movements needed to bring 
the extremities to touch them, are tolm’ably constant. A 
frog^s hind foot can reach a given point on the frog^s side, 
only by one particular muscular adjustment ; or, at any rate, 
by a muscular adjustment that varies within narrow limits 
And since in all frogs, generation after generation, the pro- 
portions of parts, and therefore the relations of muscular 
aijiistments to given positions, remain practically the same ; 
it becomes comprehensible how, through the organized 
nervous connections that arise, a touch at any point may 
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cause tlie com’bined cod tractions needful to bring tlie end 
of tlie limb to that point. It should be observed 

here^ that the conception of these acts of the spinal cord as 
co-ordinations of motions, is incomplete so long as the only 
motions contemplated are those of the muscles. Under the 
head of motions must be included the disturbances con- 
veyed along the afferent nerves ; for the muscular motions 
are so adjusted that their joint results have special rela- 
tions to these received disturbances. The co-ordination 
is between the recipio -motor acts and the dirigo-motor 
acts. Yv'e maV:, then, regard the spinal cord as a 

centre of co-ordinations which, though some of them have 
considerable complexity, are yet relatively simple — simple, 
inasmuch as the disturbances received from the skin are 
much alike from all parts ; simple, inasmuch as each 
muscular adjustment is mainly of a fixed or invariable kind; 
and simple, inasmuch as the component acts of the co- 
ordinated group are practically simultaneous. 

That enlarged and difierentiated part of the spinal cord 
called the medulla ollongata, including the root-portion of 
the pons Varolli, adnate with it and structurally so 
entangled that the two cannot be demarcated, we may 
roughly distinguish as a centre of compound co-ordination. 
It receives directly the auditory impressions, the impressions 
of taste, and, indirectly through the corpora quadrigeminaj is 
affected by visual impressions : meanwhile sending impulses 
to the various muscles of the eyes, the face, the jaws, and 
the mouth. By it the movements of all four limbs are com- 
lulled in joint acts ; and by simultaneously regulating them, 
it makes the head and jaws co-operate with the limbs. The 
various impressions and muscular motions implied by the 
act of swallowing, it brings into due relation. Receiving 
the respiratory stimulus, it emits the stimuli to those 
muscles which enlarge and diminish the thoracic cavity, so 
causing inspiration and expiration ; and, as a consequence, it 
is the centre which, disturbed by the more violent irritations 
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of tlie resp Oratory surface^ sends out to tlie respiratory 
imiscbs tl-iose more Violent impulses wliicli cause coughing 
and sneezing : to which may be added^ as actions belonging 
to the same class^ crying and yawning. Lastly, through 
the pneumogastric nerve, it controls the action of the heart, 
and the actions of other viscera. Thus it is a centre to 
which come, in some cases directly but in most cases in- 
directly^ impressions from all parts of the external surface, 
as well as from the mucous lining of the mouth, 
oesophagus, and lungs; and to which there also come, 
directly or indirectly, impressions received through the 
higher senses. At the same time the minor centres severally 
commanding groups of muscles, are by it put in relation 
with one another ; and their respective simple actions so 
combined as to constitute compound actions. In short it 
has reci}no-motor relations with all the parts that hold con- 
verse with the external world, while it has dirigo-mofor 
relations with all the parts that react on the external world; 
and its function is that of adjusting the complex movements 
in obedience to the complex stimuli. This is not all. Being 
the centre which initiates and directs involved and extensive 
bodily actions, entailing rapid expenditure, it is the centre 
in which the demand for materials is indicated ; and hence it 
becomes the regulator of the circulation, of the aeration of the 
blood, and of the visceral actions generally. Clearly, then, 
its co-ordinations are compound in comparison with those of 
the spinal cord — compound, because tLe impressions which 
afferent and centripetal nerves bring to it, are not only more 
numerous but also more heterogeneous ; compound, because 
the impulses which it sends out are also more numerous and 
more heterogeneous ; and compound, because it brings more 
involved acts into correspondence with more involved stimuli. 

The functions of the two still higher centres, the eere- 
helium and the cerehrum, have now to he defined in "terms 

of the same nature. How shall we expi^ess them? Both 

of these great bi-lobed masses arise as buds out of the 
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originally almost-Tiniform cranio-spinal axis ; and as tliey 
enlarge^ their distal portions grow more massive than their 
proximal portions^ so that they end in being pedunculated. 
Each of them thus bears to the medulla oblongata, a relation 
like that which the superior ganglion in the diagrammatic 
Eig. 4, bears to the inferior ganglion E ; and we may not 
unreasonably infer that their functions are analogous to 
those hypothetically assigned to the ganglion H. That is to 
say^ we may regard them as organs of doubly- compound co- 
ordination — organs which have for their common function^ 
the re-combining into larger groups^ and into countless 
different orders^ the already- complex impressions received 
by the medulla oblongata; and which have the further 
f auction of so arranging the already-complex motor im- 
pulses issuing from the medidla oblongata, as to form those 
far more involved aggregate actions^ simultaneous and 
successive^ which^ being adjusted to these involved im- 
pressions^ achieve remote ends. The general truth of this 
definition may^ I thinks be safely assumed; since it is 
simply a statement in other terms^ of what^ in ordinary 
language, is called intelligent action; which habitually 
characterizes vertebrate animals in proportion as these 
centres are largely developed. Thus much being granted, 
there arises the further (question — what are the respective 
parts played by these two great organs in this doubly-com- 
pound co-ordination ? Much difference of opinion has long 
existed, and still exists, respecting the particular offices of 
these supreme ganglia ; and especially respecting the office 
of the cerelellum. Without committing myself to it as 
anything more than a hypothesis, I will here venture to 
suggest a not improbable interpretation. The 

common function of the two being that of co-ordinating in 
larger groups and in various orders, the impressions and 
acts co-ordinated in the lower centres, we may fitly ask — 
are there any fundamentally distinct kinds of order in which 
impressions and acts may be co-ordinated ? The obvious 
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answer is, tliat there are tlie two lundamentally distinct 
orders of Co-existence and Sequence. All phenomena are 
presented to us either as existing simultaneously or as 
existing successively. If^ theiij, these two highest nervous 
centres;, which together perform the general fanction of 
douhlv-compound co-ordination^ take separate parts of this 
function, as, from their separateness, we must conclude that 
they do ; we can scarcely make a more reasonable assump- 
tion than that the respective orders in which they co- 
ordinate compound impressions and acts, answer to the re- 
spective orders in which phenomena are conditioned. In‘ 
brief, the hypothesis thus reached a ^priori, is that the - 
cerelellum is an organ of doubly-compound co-oi*dination 
in simce; while the cerabrum is an organ of doubly-corn- 
pound co-ordination in tifne. The a posteriori 

evidence, so far as I have examined it, appears congruous, 
both with this view of the general function of these centres, 
and with this view of their respective special functions. 
There is complete harmony between the hypothesis and the, 
seemingly-strange facts that these centres may be partially 
destroyed without causing obvious incapacity, and that 
they may be wholly removed without destroying the ability 

to co.-or£nate the, less , complex impressions and acts. Asi 

suming, as we may fairly do, that the cells and fibres which 
subserve the more involved co-ordinations, are successively 
added at the surfaces of these centres as they develoj), it is 
inferable that the superficial parts may be sliced off with 
the least-appreciable effects on the actions ; and that the 
effects on the actions will become conspicuous in proportion 
as the shces destroy the parts nearer to the lower centres : 
and these are the results established by expeiument. Besides 
finding, as the hypothesis leads us to expect, that these 
nervous masses are relatively large in all creatures capable 
of adjusting their involved and continuous actions to 
complex and distant environing agencies ; we also trace 
tiome relation between the development of each and the 
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peculiar capacities of tte species. Tliere is^ for instance, 
the fact tliat tlie cerehellum is unusually developed in birds 
of preV; Yrhicli have to co-ordinate with great accuracy the 
relations of distance, direction, and complex form, as well as 
very precisely to co-ordinate the involved movements ap- 
propriate to these involved impressions. And there is, on 
the other hand, the fact that the cerehriun predominates in 
creatures showing, like ourselves, the power of adapting, 
throughout long periods, concatenated compound actions to 
concatenated compound impressions.* 

Of course this classification of the functions of the nervous 
centres, as co-ordinations that are simple, compound, and 
doubly compound, must be taken as merely approximate. 
No definite divisions can be made. The functions arise 
through increasing complications; and these general con- 
trasts become conspicuous only when we look at the 
facts in their main outlines. Here, however, where the 

* Let me here draw attention to papers in the Medical Times and Gazette^ 
for December and December 21, 1867, in which Dr. Hnghlings Jackson has 
published some facts and inferences that quite harmonize with these interpre- 
tations, in so far as the common fniiction of the great nervous centres is 
concerned. 

It should he remarked that the above -proposed definitions, are, to a con- 
siderable extent, coincident with current conceptions. The cerebrum is 
generally recognized as the chief organ of mind ; and mind, in its ordinary 
acceptation, means more especially a comparatively intricate co-ordination in 
time — the consciousness of a creature “looking before and after,” and using 
past experiences to regulate future conduct. In like manner the function 
ascribed to the cerebellum in the foregoing paragraph, partially agrees with 
that which M. Floiirens inferred from his experiments. It differs, however, in 
two respects. It implies that the cerebellum is not an organ for the co-ordi- 
nation of motions only, or of synchronous motions only; but that it is also an 
organ for the co-ordination of simultaneous impressions, and for the co-ordi- 
nation of the synchronous motions in adaptation to the simultaneous impres- 
sions. And it further implies that not all simultaneous impressions and 
adapted synchronous motions are co-ordinated by the cerebellum ; but only the 
doubly-con: pound ones, which have for their external correlatives the intricate 
combinations of attributes that distinguish objects from one another, and the 
more multiplied and varied localizations of objects in the space that extends 
beyond the immediate limits and reach of the organism. 
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0 l 3 ject is to give an idea of tlie principles of nervous fuuc- 
lion in its successive stages of evolution^ detailed qualifica- 
tions do not concern us. 

§ 23. A few words are due to tlie functions of that sub- 
ordinate nervous apparatus^ the structure of which we 
glanced at in the last chapter — the nervous apparatus pre- 
siding over the vital processes. It will suffice if we take 
the functions of the vaso-motor division of it as exemplifying' 
the whole. 

Each vaso-motor nerve^ having roots in both the cerebro- 
spinal system and the sympathetic system ^ conveys to all 
branches of the artery it accompanies, the impulses arising 
from the activities of the great nervous centres and muscles, 
as well as from the activities of the viscera. Probably the 
ordinary amount of disturbance propagated along each vaso- 
motor nerve, simply excites the muscular coats of the adja- 
cent artery sufficiently to maintain its due elasticity. But 
stronger disturbances produce marked alterations of its 
calibre : those brought by the sympathetic fibres being 
said to cause contraction ; and those brought by fibres from 
the cerebro-spinal system being said to cause dilatation. 
Some of these changes have relation to actions going on 
in the part itself ; and others to actions going on in the 
chief vital organs, or in the body as a whole. But all 
of them show us that by means of the vaso-motor nervous 
system, the blood-vessels are so regulated as to subserve 
general and local needs. One further fact belong- 

ing to this class may be added ; partly because of its in- 
trinsic interest, and partly because it illustrates certain 
supplementary nervous functions not hitherto named. Wef 
have already seen that, among its many duties, the, 
medulla ohlovgata controls, through the medium of the' 
pneumogastric nerve, the action of the heart. So long ^ 
as the disturbance conveyed ioTKe onedtilla oblongata^ either 
from the periphery of the nervous system or from its great 
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centres, does not exceed a moderate amount, the resiiltin.^ 
waves of molecular change sent by it through the pneumo- 
gastric, do not interfere w'ith the hearths action — perhaps en- 
force it. But when the medulla is excessively disturbed, tlio 
increased quantity of stimulus it sends, either diminishes the 
action of the heart, or stops it altogether: so causing arrest 
of the circulation and consequent insensibility. Noting, as 
we pass, that this is one of the most remarkable forms of 
that co-ordination which the nervous system everywhere 
effects, since the arrangement is such that when the nervous 
system becomes abnormally active, and its chief centres sur- 
charged w’ith blood, they themselves arrest the organ which 
propels blood to them ; we have to ask how it happens that 
in this case the propagation of disturbance through a nerve 
checks action instead of causing it. The reply is that in 
addition to the systems of nerves which excite action, there 
is found to exist a system of nerves which diminish action — 
rnJilhltorif nerves as they are called. Through these it is 
alleged that the brain controls the spinal cord — restraining 
those reflex movements which, when connection Vv^ith the 
brain is cut off, become so much more marked. And through 
one of these it is concluded that the medulla ohlongafa reins 
in the heart, when the cerebral irritation is excessive. 

Be this as it may, the facts named illustrate the way in 
which the nervous system, while it co-ordinates the external 
actions, also co-ordinates those internal actions which make 
them possible. The reader has but to conceive that through 
other systems of nerves, other organs wdiich absorb, secrete, 
excrete, &c., are similarly controlled, and he will under- 
stand sufficiently for present purposes, how demand Jfor 
materials and supply of materials are harmonized. 

§ 24. In summing up the functions of the nervous system 
as thus formulated in terms of motion, it will be useful to 
observe the greater comprehensiveness of view we obtam 
by excluding the ordinary implications. 
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^Tien one part of a ZoopLyte is tonclied, the contraction 
set up in that part slowly diffuses itself through the whole 
body. Two things are here to be noted. There is a propa- 
gation of disturbance through the nerveless sarcode of 
which the creatiu’e is composed ; for distant parts are 
eventually affected. There is also an increase of disturb- 
ance • for in successive moments the mass of tissue under- 
going change is greater. Thus the relatively-homogeneous 
substance of these simple animals^ exhibits the two essential 
phenomena exhibited by the nervous system in all phases of 
its development : there is propagation of molecular motion^ 
and there is a simultaneous augmentation of this mole- 
cular motion. Such essential phenomena grow more con- 
spicuous as the nervous system develops^ partly because the 
changes set up become limited to narrow lines and small 
masses, and partly because the matter of which these are 
formed becomes distinguished by an increased degree of 
the general instabihty. Since, then, the functions of the 
nervous system as expressed in terms of molecular motion, 
are functions exhibited in a vague way by the undifferentiated 
tissue from which the nervous system insensibly arises ; it is 
clear that by so expressing them w'e include alike their 
lowest and their highest forms, which we cannot otherwise 
do. 

Moreover, only in these terms can there be given an 
adequate definition of fully- developed nervous functions. 
If we admit any subjective element, our definition becomes 
inapplicable to all those nervous actions which have no sub- 
jective accompaniments — which go on without feelings; 
and a conception of nervous functions which excludes those 
of organic life, cannot be a complete conception. On the 
other hand, the definition of aervous functions as consist- 
ing in the conveyance and multiplication of molecular 
motions, holds in all cases. It includes equally the conduc- 
tion of an impression made on a nerve of sense, and the 
excitement of chemical metamorphoses in a gland . 
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Tlie subdivision of tliis general function under the above- 
proposed heads of Teciino-motor, libero-motor, and JiHijo- 
motor y has also the advantage of greater comprehensive- 
ness. 'No word at present in use expresses the office which 
afferent nerves have in common^ more specifically than the 
word afferent itself expresses it. Whether disturbance of 
its outer end produces in an afferent nerve a change causing 
a reflex contraction^ or whether it produces a change causing 
what we call a sensation^ is a circumstance of secondary 
import ; as is proved by the fact that by use the last may 
become the first. The essential thing common to the two, 
is that molecular motion is propagated from periphery to 
centre. So, too, is it with the lihero-motor functions. 
Whether, as in the ganglia of the sympathetic, the multipli- 
cation of communicated disturbance has no subjective con- 
comitant, or whether, as in the cerebriim, it has a subjective 
concomitant, there is in both cases a liberation of molecular 
motion; and this, being the common character of the 
changes in nerve-centres, must determine the definition of 
their common function. In like manner, all efferent nerves, 
whether conveying disturbances that set up contractions in 
muscles, or cause constrictions of arteries, or excite chemical 
transformations in glands, sexwe to direct the waves _of 
molecular motion — waves that are intrinsically alike in 
nature, though the results produced by them in the organs 
to which they are carried differ so widely, and though they 
are now associated with consciousness and now are not. 

A more special view of the functions thus classed, dis- 
j closes two essential facts. Considered as an agent for 
\ generating movements, we see that the nervous system acts 
!by liberation of successively-larger amounts of molecular 
^motion in the centres successively disturbed. A very small 
i change at the outer end of an afferent nerve, sets up a 
frelatively-large quantity of change in some adjacent un- 
iistable nerve-matter ; whence the change, thus increased, is 
? propagated to some internal ganglion; to be passed on by 
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it immensely mnltiplied as before; until there is nnloclced 
an amount of disturbance capable of causing muscular con- 
tractions throughout the whole body. 

Meanwhile these centres in which molecular motion is 
liberated^ are also the centres in which it is co-ordinated ; 
and the successively higher and larger centres which evolve 
successively larger quantities of molecular motion^ are also 
centres in which successively more complex co-ordinations 
are effected. Whence follows the general result that along 
with each further developmeni} of the nervous system^ 
enabling it to make all parts of the body work together 
more efficiently in simultaneous and successive actions^ - 
there goes an increased power of evolving the energy re“i 
quired for such larger aggregates of actions. 

These principles we found to be well exemplified in the 
case which most nearly concerns us. It is needless to 
re-state the results so recently arrived at. One remark^ 
however^ may be added. In the functions of the suc- 
cessively-higher vertebrate centres,, reaching their climax 
in the human being, we see well exemplified the law of 
development of functions in general (First Princij)les, 
Part 11. § 142). This progress from co-ordinations that 
are small and simple to those that are larger and compound, / 
and to those that are still larger and doubly compound, is 
one of the best instances of that progressive integration of , 
motions, simultaneously becoming more heterogeneous and • 
more definite, which characterizes Evolution under all its 
forms. 
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CHAPTER IV.. 

rn?: CONDITIONS ESSENTIAL TO NERVOUS ACTION. 

§ 25. Of those, tlie first in order is contmuitjr^^o^ 
sjib^^xance. Disturbance is not conveyed from end to end of 
a nerve that has been cut in two ; and section of a nerve- 
centre similarly prevents the transfer of an impulse from one 
of the dissevered parts to the other. 

The requisite continuity is not simply the continuity of 
unbroken contact : there must be continuity^, pf„m,okci^^ 
cohesion.. Placing in apposition the two ends of a divided 
nerve^ does not re-establish nervous commuuicatiou. Even 
"wheuj after a cnt^ the surrounding flesh has been healed^ it 
is long before the sundered nerve-threads re-unite so com- 
pletely that they transmit stimuli as well as before. 

Further^ there must be no destruction of continuity by 
nioleciilar disorganizatmn. Without di\dsion of a nerve^ and 
without injury of its sheath^, there may result from disease a 
eliange which incapacitates the nerve-fibres — an atrophy^ or 
a breaking-up by decomposition: the result being a de- 
rangement of those lines of peculiar nitrogenous molecules 
which receive and pass on the waves of distui-bance. 

§ 26. Xerve-structures, whether peripheral or centol, 
permanently disabled as they are by actual discontinuity, 
either molar or molecular, are temporarily disabled by dis- 
coiitinnity of molecular equilibrium. Pressure is capable of 
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producing re-arrangement of particles, even in substances 
that are simple and comparatively bard. ; as is shown by its 
power of altering the direction of diamagnetic polarity in 
metals. We may therefore expect that in substances of com- 
plex composition and little cohesion, pressure will readily 
cause the particles to change their relative positions. Hence 
there is no difficulty in understanding why nerve-substance, 
ha\nng a balanced molecular structure such that it is ever 
ready to pass when disturbed from one of its isomeric states 
to the other, may be so modified by pressure, even when 
small, as to be incapacitated for undergoing these alternate 
molecular re-arrangements. Be this as it may, however, the 
fact is that one of the conditions to nervous action is ab- 
s^ce^o^mucli pressure. | 

In the case of nerve -trunks, demonstration of this general 
truth is easy. A ligature round a nerve prevents a dis-| 
turbance set up at one end of it from producing any efiectl 
at the other end. Partial results of this nature are familiar. I 
By external pressure on a limb, the conducting power of the ! 
nerves affected is much diminished. 

That pressure on the centrally-seated tracts of fibres, 
hinders or arrests their actions, is shown in every case of 
paralysis. By a clot of blood that has escaped from a 
ruptured vessel, or by a quantity of lymph that has oozed 
through the walls of capillaries over-distended, bundles of 
fibres at the base of the brain, or in the spinal cord, are un- 
duly squeezed ; and if afferent or centripetal fibres they cease 
to bring disturbances fi’om the periphery, while if efferent 
or centrifugal fibres they cease to convey impulses to the 
muscles. 

The hke is true of nerve-centres as wholes. Indeed pres- 
sure appears to be a greater hindrance to their actions than 
to the actions of nerve-trunks. That certain forms of the ' 

abnormal arrest of nervous action called coin^ a re due to 

excessive congestion of the blood-vessels of ^e encephalon, 
seems possible ; but as some question this interpretation we 
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. . OH it. There is, however, one 

cannot base an inference on^ 

conclusive piece o evice _ area^ and leaves tlic 

causes indentation previously filled by the brain 

bone inti-udmg on the p ^^^__^-gt^j.bances sent to it 

stops the functions ° ^ated motions, and, indeed, 

call forth no ^ ^eans of a trephine, the 

s Tio motions at ® o^tt, the brain, relieved from 

dcnressed portion of bone IS c . 

^ t once resumes its duties. _ _ 


I pressure, at^once may be regarded as 

Further auppor a pressure arrests nerve- 

couverse ^^ortut of pressure allows the 

a e Lion, and it • tlien it is inferable that 

normal amouut o facility if the pres- 

nerve-disturhauces^ll pass^v 

sure ^.Hoh cannot collapse, it follows that 

most-closed chambe rapidly drained, the masses 

,. .1,, eeveW Sfyfw, subject t, lees 

“* will allow wsves of molec.ta cimge to 

presmie the ordinary impressions pro- 

psss with UWMOOI eiliaoiain»y motor 

pagatea to the o ^ ^ foot that great 

;’“"trblood or git loodaUmia caaeed by etopp.g. 
:r. cS arte“ry, caaees cohvalsiooa. Srtoh a resdt 
Iv be aoticipated as tbe first result, before ..nut..- 
tion beo-ins to teU; though innutrition will afterwards 
eluse prostration or paralysis. And this is the order m 
^Aich the phenomena actually occur. tne iiAe 

appears true of the peripheral nervous system. The affere 
nerves of individuals who, though otherwise healthy, have 
lax tissues, are often unduly impressible. And there axe 
instances of nndne local impressibility which, I think, admit 
ot this interpretation. It has been found that an arm 
rendered ampmic hy unnatural constriction of its arteries, 
therebv reduced in temperature and beginning to atrophy, 
may nevertheless have its afferent nerves affected by electric 
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cliscliarges in an unnsnal degree.* Deficient pressure on 
the nerve-trunks appears a possible cause of this otherwise 
strange result. 


§ 27. Proof that^eafi^kept above a certain level is a con- 
dition to the maintenance of nervous action^ is difficult to 
disentangle from proof that the maintenance of nervous 
action depend? on a due circulation of blood ; for the one 
condition is usually but a concomitant of the other. Never- 
theless;, there is reason to infer that a supply of free mole- 
cular motion is requisite^ ajDart from a supply of nutritive 
materials. 

The ereneral fact that cold-blooded animals are com- 
paratively inactive^, admits of the interpretation that their 
low temperature is due to their inactivity^ as well as of the 
interpretation that their inactivity is a consequence of their 
low temperatm^e ; for the two act and react in such a way 
that neither can properly be called the cause of the other. 
But reptiles which remain quiescent in cold weather, and 
become active when they are warmed by the summer^s sun, 
yield us good evidence. Though it may be alleged that, 
their greater activity arises from accelerated circulation and 
aeration of the blood, yet as the heart and lungs are set 
going by their respective nervous centres, we must infer 
that the warming of these nervous centres by external heat, 
is the initial change in these animals that have but little 
power of producing heat by their own actions. In 

support of this interpretation may be cited the converse 
fact. "^^Tien active creatures, capable under ordinary 
conditions of generating enough heat within themselves, 
are exposed to conditions under which they lose heat faster 
than they make it, their nervous actions decrease, and they 
eventually cease to move. In hybernating mamijg.als we see 

* I am indebted for tbis fact to Dr. Bastian, who observed it in oiic of his 
own patients. 
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an annual recurrence of tliis relation of cause and effect ; 
.,.1 mammals tliat do not hybernate, as m ourselves, it 
liolds that prolonged exposure to extreme cold de- 
nervous action, causing strong tendency to sleep, 
ami that death results if the bodily temperature is allowed 

ro]] srill lo'^er. 

' Tli‘-r local loss of lieat wlien carried far, is followed by 
Ir.carblactioii of rbe nerves, is shown by the fact that parts 
ot tlie bodv that have been greatly cooled down, naturahy 
or arrineiailv, may be pricked or cut or pinched without any 
of the usuk disturbances being conveyed to the nerve- 
centres. It is true that where the refrigeration is extreme, 
there is usually a partial deprivation of blood ; but there 
is ewldeiice that when this is not the case— when, indeed, 
the blood-vessels are congested, as in red hands on awinter^s 
dav, loss of heat entails decrease of nerve-function. That 
the like holds of the respective centres, is shown by the use 
of cold as a therapeutic agent : ice to the head being pre- 
scribed when there is excessive cerebral action, and ice to 
the spine being a means of diminishing reflex excitability. 

It is worth remarking that this dependence of nervous 
aerion on supply of heat, yields indirect support to the views 
set forth in foregoing chapters. If, as was inferred, the 
disturbance conveyed along a nerve-thread is an isomeric 
chan^-e, during which some molecular motion is yielded up 
by each molecule as it passes ou the accumulated wave to 
its neig^hbour — if resumption of the previous isomeric state 
implies an ecj,uivalent absorption of molecular motion from 
surrounding matter; then, in proportion to the heat of 
surrounding matter, will be the rapidity with which the 
nerve-fibre, resuming this previous isomeric state, becomes 
fit to transmit another wave of molecular change. 

§ 28. That nerves and nerve-centres act only so long as 
they are furnished with those materials which the blood- 
vessels bring* them, is a familiar truth. The quantity of 
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blood present in any part, and the rapidity ‘with which fresh 
blood is propelled to the part, both affect the degree of 
nervous actiwty in the part. 

General depletion is a cause of nervous inaction : if the 
total quantity of blood in the body is much diminished, the 
great nervous centres are the first organs to feel the change. 
Temporary loss of blood produces fainting, or sudden arrest 
of cerebral action; and permanent deficiency of blood is 
accompanied by debility, which implies a decreased nervous 
discharge. Supposing that no blood has been lost, in- 
sensibility nevertheless instantly results if the heart ceases 
to sujiply the brain with fresh blood in place of the blood 
it contains. Or if there is chronic feebleness of the hearths 
action, there is proportionate diminution of nervous power. 
‘\Yhere the total quantity of blood is adequate and the heart 
is not in fault, local nervous function may still be hindered 
by local anaemia, resulting from aneurism in an artery, or 
from what is called an embolism — a plugging up of an 
artery with coagulated blood. Thus paralysis is caused by 
embolism of the cerebral blood-vessel which supplies tho 
highest part of the motor tract. The converse 

facts similarly imply this same general relation. When, 
other conditions being normal, a nerve-centre is highly 
charged with arterial blood, it responds with unusual 
rapidity to the disturbances it receives; and evolves more 
than ordinary amounts of force, shown in secondary nervous 
changes, or in muscular motions, or both. Supposing, 
again, that there is no hyperosinia of a nervous centre, it 
will still happen that if the heart propels blood to it wdth 
unusual rapidity, its libero-motor function will be exalted. 

At the periphery of the nervous system, like variations of 
efficiency follow like variations of circulation. A reduction 
in the quantity of blood present, caused by constriction of 
the vessels, is probably one cause of the decreased nervous 
impressibility in a part that is exposed to cold ; and to the 
same cause is perhaps to be ascribed some of the comparative 
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sliiggisliness witli wMcli the muscles of the part respond to 
motor impulses. If instead of local lack of blood there is 
retardation or stoppage of the local current of bloody the 
neryes of the part similarly become incapacitated in a pro- 
portionate degree : instance the blindness that results from 
blocking up the central retinal artery; or instance the gradual 
disappearance of impressibility in a region of the skin that 
has had its supplying blood-vessel tied. Con- 

verselv;, excess of blood around the peripheral nerve-fibres^ 
causes unusual excitability of them. A gentle touch on the 
skin in its normal state^ sends through the afferent nerves a 
disturbance so small as to call forth from the central organs 
scarcely any response; but v^here the skin is highly inflamed^ 
a like touch affects them so much that the disturbance^ when 
reflected from the central organs^ produces a start of the 
whole body. If in addition to local excess in the quantity 
of blood there is an accelerated flow of blood, a still greater 
exaltation of local nervous action follows. It is a familiar 
truth that, other things remaining the same, an inflamed 
part is made more irritable by anything which increases the 
action of the heart. 


I § 29. Nervous action depends not alone on the quantity 
I of blood supplied but also on its quality — on the proportion 
I of the needful elements contained by it. 

^ General rather than special warrant must suffice for this 
proposition. Little is knovm about variations in the consti- 
tution of the blood; and still less about the relations between 
these and variations of nervous activity. That a blood 
greatly impoverished, as in dropsical persons (whose tissues 
become infiltrated because the thin serum passes too easily 
through the walls of the capillaries), is accompanied by ener- 
vation, is pretty clear; and we can scarcely be wrong in 
concluding that a blood rich in the constituents of nerve- 
substance, renders possible a great evolution of nerve-force. 

But there is indirect evidence serving to enforce the scanty 
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direct evidence. For we Iiave abundant proof that by adding 
certain matters to the bloody unusual amounts of nervous 
action may be evoked. Alcohol^ nitrous oxide, the vegeto- 
alkalieSj and other stimulants, are not, indeed, components 
of nerve-substance ; nor is there any reason to suppose that 
they can serve in place of components. Probably their im- 
mediate influence is that of setting up or facilitating the 
change of nerve -substance, and so causing unusual disen- 
gagement of molecular motion. But by showing that the 
supply of particular substances to the nervous system exalts 
nervous activity, they make it more manifest that nervous 
activity must partly depend on the supply of substances 
which re-build nerve-tissue as fast as action disintegrates it. 

W e must not omit a farther qualitative character of a 
positive kind. The blood must contain oxygen. What is 
the special action of oxygen — whether it is a direct disinte- 
grant of the tissues, including nerve-tissue ; or whether it 
simply facilitates by its presence molecular disintegrations 
otherwise caused ; or whether it serves merely to combme 
with, and carry away, the products of such disintegrations 
otherwise caused ; are questions about which there are 
differences of opinion. But there can be no difference of 
opinion as to the necessity for an oxygenated blood. And 
opinions can scarcely differ respecting the general relation 
that exists between the degree of oxygenation and the de- 
gree of nervous activity. 

§ 30. l^^ile, for the maintenance of nervous,. action, it is^ 
requisite that certain matters shall be . present in the blood, it | 
is also requisite that^certain other matters shall be absent j | 
or, to speak strictly, that they shall be present in but small i 
proportions. These are the compounds resulting from de-| 
Composition of the tissues — ^the nervous tissue included. The I 
two most important are carbonic acid and ure^ 

If the exhalation of carbonic acid by the lungs is greatly ; 
retarded, lethargy ensues : disturbances at the periphery ^ 



TKE CONDITIONS ESSENTIAL TO NERVOUS ACTION. 7 -> 

direct evidence. For we Iiave abundant proof that by adding 
certain matters to the bloody unusual amounts of nervous 
action may be evoked. Alcohol^ nitrous oxide, the vegeto- 
alkalieS;, and other stimulants_, are not^ indeed^ components 
of nerve-substance ; nor is there any reason to suppose that 
they can serve in place of components. Probably their im- 
mediate influence is that of setting up or facilitating the 
change of nerve- sub stance^ and so causing unusual disen- 
gagement of molecular motion. But by showing that the 
supply of particular substances to the nervous system exalts 
nervous activity^ they make it more manifest that nervous 
activity must partly depend on the supply of substances 
which re-build nerve-tissue as fast as action disintegrates it. 

We must not omit a farther qualitative character of a 
positive kind. The blood must contain oxygen. What is 
the special action of oxygen — whether it is a direct disinte- 
grant of the tissues^ including nerve-tissue ; or whether it 
simply facilitates by its presence molecular disintegrations 
otherwise caused ; or whether it serves merely to combme 
with;, and carry away^ the products of such disintegrations 
otherwise caused ; are questions about which there are 
differences of opinion. But there can be no difference of 
opinion as to the necessity for an oxygenated blood. And 
opinions can scarcely differ respecting the general relation 
that exists between the degree of oxygenation and the de- 
gree of nervous activity. 

§ 30. l^^ile^ for the maintenance of nervous,. action^, it is^ 
requisite that certain matters shall be . present in the blood, it | 
is also requisite that certain other matters shall be absent ; | 
or, to speak strictly, that they shall be present in but small i 
proportions. These are the compounds resulting from de-| 
Composition of the tissues — ^the nervous tissue included. The I 
two most important are carbon ic acid and ure^ 

If the exhalation of carbonic acid by the lungs is greatly ; 
retarded^ lethargy ensues : disturbances at the periphery ^ 



76 


THE DATA OF PSYCHOLOGY. 


of the nervous system fail to call fortli tte usual responses. 
If tlie exhalation is completely arrested^ complete insensi- 
bility is soon produced ; followed quickly by arrest of the 
inferior nervous functions_, and consequently of all other 
functions. And these effects arise still more rapidly if there 
is an absorption of carbonic acid through the lungs^ instead 
of an arrested excretion of the carbonic acid internally 
generated. 

In an analogous but less rapid mannei% a decrease and 
final stoppage of nervous action is caused by an accumula- 
tion in the blood of urea^ or of those nitrogenous products 
i represented by it. If the kidneys fail to perform their func- 
tion^ or if the waste nitrogenous products which they have 
separated from the blood are prevented from escaping out of 
the body, and are re-absorbed ; there results a nervous in - 
action, ending presently in coma and finally in death. 

§ 31. Such, stated as fully as is needful here, are the con- 
ditions essential to nervous action. Qualifications have been 
passed over; and much evidence has been omitted. In 
summing up these leading facts which alone concern the 
psychologist, we may with advantage observe how they 
harmonize with the general views of nerve-structure and 
nerve-function set forth in foregoing chapters. All these 
pre-requisites to nervous action obviously admit of being 
grouped as pre-requisites to the genesis of molecular 
motion, and pre-requisites to the conveyance of molecular 
motion. 

i That molecular motion may be disengaged there must be 
decomposition; and, therefore, for the discharge of molecular 
motion to be maintained, decomposition must be facilitated. 
The quantity of waste being a measure of the quantity of 
force evolved, it follows that the nervous system requires 
a good supply, and c|uick exchange, of blood ; since in the 
blood are brought the matters that favour disintegration. 
iSimiiarly with respiration, considered as a process of 
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absorbing tliat oxygen wHcli directly or indirectly aids 
tlie metamorpliosis. And so likewise wtli tlie excre- 
tion of tkose waste products wkicli kiuder tlie metamor- 
pliosis. But perpetual waste must be met by 

perpetual repair. If its action is to continue, nervous tissue 
must be re-composed as fast as it is decomposed. Hence 
tlie reason why tkere is needed a blood tbat is rick in nerve- 
constituents. Hence the fact that abuudant blood must be 
present wherever there is much nervous action. And hence, 
also, the necessity for an efficient circulation to replace by 
fresh blood, the blood that has been used. 

Equally well do the several conditions essential to the 
transmission of neiwous disturbance, conform to the hjqio- 
thesis that the disturbance transmitted is a wave of isomeric 
change. For if it is, we at once see why there must be 
not merely contact-continuity of nerve-fibre, but molecular 
continuity. We are helped to understand how pressure, by 
deranging that delicate molecular balance which makes 
possible the alternation of isomeric states, may prevent 
the passage of nervous discharges. And we are supplied 
with an explanation of the fact that the presence of free 
molecular motion or heat, is needful to enable a nerve con- 
tinually to resume its fitness for conveying a wave of change. 

Before closing the chapter it should be pointed out that 
these many conditions essential to nervous action, are never 
all fulfilled at one time in the same degree, but are usually 
fulfilled in various degrees and combinations j and that by 
now conspiring and now conflicting, they produce results 
that are complicated and often perplexing. Thus, for in- 
stance, substances -which directly stimulate the nervous 
system, are usually substances which retard the exchange 
of gases in the lungs, and by so doing depress the state 
of the nervous system; and these conflicting actions, difle- 
rent in their proportions in different individuals, and in the 
same individual at different times, often work opposite 
efl:ects, or work first one effect and then the other. Again* 
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richness of bloody by facilitating high nutrition of nervo- 
centre-s, conduces to nervous activity. Yet there is a 
plethoric state Tvhich is not nervously active ; and starva- 
tioUj with its greatly impoverished bloody has a phase at 
which delirium sets in^ in consequence of the unduly rapid 
disintegration of the nerve-centres. Analogous incongruities^ 
too numerous to specify here^ continually occur. This en- 
tanglement of the conditions must be borne in mind and 
allowed for hi each case. 
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CHAPTER T- 


NEF.VOTJS STIMULxiTION AND NERTOTJS DISCHAKGE. 

§ 32. Every agent capable of altering tbe molecular state 
of a nerve^ causes tbe nerve to produce the particular change 
which it habitually produces. Experiments prove that eacli 
nerve is made to work the same kind of effect by stimuli ol 
all orders ; or^ to speak strictly, it is found that the effect is^ 
of the same kind wherever its kind renders it accessible to 
observation. 

Thus, if an exposed end of a nerve which goes to a 
muscle is roughly touched, the muscle contracts. If it is 
eroded by an alkali or an acid, the muscle contracts. If it 
is galvanized, the muscle contracts. If it is suddenly heated, 
still the muscle contracts. Similarly with a vaso-motor; 
nerve. ISTo matter whether the disturbing agent be me- 
chanical, chemical, thermal, or electric, there results at the 
peripheral extremity a like change in the state of the ad- 
jacent arteries. 

An allied truth is that whether a nerve be irritated at the 
end which normally receives the disturbance, or whether it 
be irritated at some place between this and the organ acted 
upon by it, the effects wrought are alike — in nature, at 
least, if not in degree. As already said, the quantity of 
change set up increases with the length of the nerve through 
which the impulse is transmitted. But the quality of this 
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cliaDge remains identical be tbe stimulus applied at a near 
point or a remote point. 

I This last truth, equally with the first, harmonizes with the 
i supposition on which we have thus far proceeded. If the 
^disturbance that travels along a nerve is a wave of isomeric 
transformation, the hind of effect produced by the wave at 
the place it eventually reaches, will be the same whatever 
stimulus set it up, or wherever it commenced. 

§ 33. iSTerve is not capable of continuous stimulation or 
continuous discharge. Persistent action of whatever hind 
on a nerve-termination or the cut end of a nerve, does not 
produce a persistent effect on the connected nerve-centre, or 
on the connected peripheral organ. 

Supposing the nerve supplying some muscle has been dis- 
sected out and cut in two ; then, if the exposed part be sud- 
denly pressed the muscle wall suddenly contract ; but main- 
tenance of the pressure will not cause maintenance of the 
contraction. Or if this nerve is made part of an electric 
circuit, then, at the moment of completing the circuit, the 
muscle -will contract ; but its contraction is only momentary, 
and the subsequent continuance of the current worhs no 
visible effect. To heep up muscular contraction, it is requi- 
site to send through the nerve a quich succession of _separate 
disturbances. If the nerve forms part of an electric circuit 
in which there is an apparatus for breahing and completing 
the circuit ; then, at each completion of the circuit, the 
muscle contracts ; and "when the alternate breaks and com- 
pletions follow one another very rapidly, the contraction of 
the muscle becomes practically persistent. This truth is 
demonstrable by experiment on a dead frog, and also by 
experiment on the living human subject. A man who 
grasps the two metallic cylinders forming the poles of a 
magneto-electric machine, cannot leave hold of the cylinders 
vvdien the intermittent current is passed through his arms. 
The like result occurs w^hen the disturbances are mechanical 
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instead of electric. If tlie cut end of a motor nerve is sub- 
ject to a rapid series of taps^ tke muscle it supplies is 
thrown into a state of tetanus. 

The fact tbat the so-called nerve-current consists of 
successive pulses,, is one of great significance. We shall 
find hereafter that it has many important corollaries. 'For 
the present it will suffice to observe how entirely congruous 
it is with the hypothesis on which we have thus far pro- 
ceeded. If a nervous disturbance travels as a wave of mole- 
cular change — if this wave is such that the molecules of 
nerve-substance fall from one of their isomeric states to the 
other ; then^ having fallen in passing on and increasing the 
pulse or shock, they remain incapable of doing anything 
more until they have resumed their previous isomeric state. 
Hence the very nature of the process necessitates the inter- 
mittent character of nerve-action. 

§ 34. The transmission of a disturbance through a nerve/ 
takes an appreciable time. The rate of transmission, as 
measured by Professor Helmholtz7^i^s“been^ 'fo to varw 
from about 28 yards per second to 82 yards per second.} 
Difference dWconititution is douhTTess the cause’^oT*^^ 
variation — a variation to which is due that individual pecu-' 
liarity recognized by astronomers in what they call the 
personal equation.'^'’ 

This peculiarity affords yet another confirmation of the 
belief that a nervous discharge is a wave of isomeric trans- 
formation. If the disturbance propagated through any 
series of molecules is one that does not permanently change 
their relative positions ; then the transfer of the disturbance 
may be excessively rapid, because the amount of molecular 
momentum to be generated is excessively minute. But if the 
molecules have to be transposed — if, as in isomeric transfor- 
mation, the components of each compound molecule have their 
relative positions altered; then the quantity of molecular 
momentum generated must be comparatively very large; 
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and as tlie genesis of tHs momentnm takes place in eacn 
molecule before tiie next is affected, tke transfer of the 
distimbance must be greatly retarded.* 

* Perhaps too much has already been said respecting the nature of 
nerve-action. But before finally leaving the subject, I must add sonie 
important illustrative facts that have come to my knowledge while 
wTiting this chapter. They are contained in a paper by Mr. Gore, published 
in the Transactions of the Royal Society for 1S5S, describing the allotropic 
changes undergone by electro-deposited antimony. Antimony so depo- 
sited assumes, according to the conditions, two forms — a dark, amorphous, 
or unstable form ; and a grey, crystalline, or stable form. When a mass of 
the amorphous antimony is disturbed at one end, there begins a change 
into the crystalline antimony, which spreads almost instantly throughout 
the whole mass, with great evolution of heat. A slight tap with a hard 
substance sufiices to initiate this transformation. Touching one of the 
angles with a hot body equally produces the effect. And it is also 
produced by an electric spark. A temperature below that of boiling 
water sufficed to cause the change ; and Mr. Gore found that in proportion 
as the whole mass was raised towards this temperature, the metamorphosis, 
more easily set up, travelled with greater rapidity. When a copper wire 
was coated with a film of this amorphous antimony, the allotropic change 
progressed along it at a rate varying from 12 to 30 feet in a minute. 
Absorption of the evolved heat by the copper wire, was found to be the 
cause of retardation when the change advanced slowly ; whence it follow.s 
that were none of the disengaged heat allowed to escape, • the wave of 
change would travel much faster. A further significant fact is that 
when this transformation was propagated through some amorphous anti- 
mony that had been previously reduced to powder, part of it was 
oxidized — the disturbance caused by the allotropic change initiated chemical 
change, in parts of the substance that were favourably circumstanced for 
chemical change. See then the parallelism. We have the transformation 
set up indifferently, as in nerve, by mechanical force, heat, electricity. 
We have it facilitated, as in nerve, by raised temperature. We have it 
travelling from end to end of a mass with a velocity which, though far less 
than that of the nerve-wave, is still considerable. And we have allotropic 
change initiating chemical change, just as we concluded that isomeric 
change in a nerve-fibre sets up chemical change in a nerve-vesicle. Let 
me not omit an interpretation of nerve-strnctnre, v/hich is suggested by 
Mr. Gore’s experience that the transmission of the allotropic change is 
rapid in proportion as the evolved heat is retained. In developed animals, 
nerve- fibres are surrounded by sheaths of medullary matter ; and we saw 
reasons for concluding that this medullary matter is an insulator. Now 
it has recently been discovered that white or fibrous nerve-tissue, is 
chemically distinguished from grey or vesicular nerve-tissue, by the 
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§ 35. Allied witli tie fact tiat a nerve-disturbance takes * 
an appreciable time to travel from periphery to centre or/ 
from centre to periphery^ is tie fact that tie effect produce^ 

presence in large quantity of a substance called protagon ; and this sub- 
stance proves to be of excessively complex composition — has a molecule 
more highly compounded than any other known molecule. But in pro- 
portion as molecnies become complex and large, the masses formed of 
them become bad conductors of molecular motion. It is inferable, then, 
that the essential nerve-fibre is imbedded in a substance especially distin- 
guished by inability to absorb the molecular motion disengaged during the 
isomeric change of the nerve-fibre. 

I have hitherto passed over without remark, the hypothesis at one time 
current, and still surviving in some minds, that the nervous force is either 
electricity or some form of force allied to it. In addition to the many 
foregoiug reasons for adopting another hypothesis, it may be well to set 
down here the reasons for rejecting this. The highest rate of the nervous 
discharge is some 32 yards per second. The electric discharge travels at 
the rate of 280,000 miles per second. The one velocity is thus nearly 
16,000,000 times the other. That a force allied to the electric should have 
a velocity so enormously different, seems very unlikely. Again, an electric 
current, so long as its source is unexhausted and the circuit unbroken, 
is a continuous current ; but the nerve-current is not continuous. Hence 
if the nerve-force is of a kind allied to the electric, its mode of alliance is 
quite exceptional ; for the other allied forces, heafc, light, and magnetism, 
are not intermittent. Once more, nervous transmission is facilitated by 
heat ; whereas heat is an obstacle to electric transmission, and diminishes 
or destroys magnetic action. The fact is that but for the accidental 
observation of Galvani, the suspicion that the nerve-force is electric or 
quasi- electric, would probably never have been entertained ; and it should 
have been abandoned as soon as it was found that other disturbing agents, 
jibysical and chemical, work just the same effects. The conception has, 
iudeed, been kept alive by the discovery that electricity is generated by 
certain fishes. But the supposed support is wholly imaginary. If because 
the Torpedo evolves electricity by the help of nerves ramifying through its 
electric organ, it is inferred that the nerve -force is electricity ; it may in 
like manner be inferred that the nerve-force is sensible motion, because it 
generates seusible motion in muscles. But, it may be asked, do not the 
experiments of Du Bois-Reymond yield support to the hypothesis ? A 
very doubtful support I think. The phenomena he describes may well 
be merely incidental accompaniments of actions that are in themselves 
neither electric nor quasi-electric. The truth that both molar and 
molecular changes in the distribution of matter habitually destroy the 
electric equilibrium, would be a sufficient general justification for this 
hehef. But there is a special justification. Direct proof exists that the 
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Jat tlie centre or at the periphery lasts an appreciable 
;tiine. That muscular contraction is continuous though the 
stimulus is intermittent goes to show this. The genesis 
of molecular modification in muscle by the molecular modi- 
fication in the nerve-nbres permeating it_, has a duration 
that bridges the interval between each pulse ot stimulus 
and the next. We have no direct proof that a like con- 
tinuity of state results from the successive Vvuwes propa- 
S'ated to a nerve-centre ; for the actions of wdnch nerve- 
centres are the seats are not objectively perceptible. But 
we shall presently find abundant indirect proof that these 
changes also last for measurable periods. 

This general truths like its predecessor^, may be regarded 
as a corollary from what has gone before. The transforma- 
tions classed as chemical take time^ equally with those 
classed as isomeric. It is true that explosions due to 
chemical action are what we call instantaneous (a descrip- 
tion of them which is not, however, scientifically accurate ; 
as may be perceived when the matter exploded is of con- 

particular kind of molecular cliange we Lave supposed to talce place in 
nerve, and in muscle, is adequate to j)roduce the phenomena ol)served by 
Du Bois-Pteymond. Mr. Gore found that if a copper-wire, coated with 
amorphous antimony, formed part of an electric circuit, it happened that 
whenever the aliotropic change propagated along the antimony stopped, the 
galvanometer-needle was deflected. Now, since during the maintenance of 
a muscular contraction, nerve-pulses are continually arriving and ceasing, 
and the muscular fibres (never all in action together) are at every instant 
some of them contracting and some relaxing, it follows that there will be a 
succession of stoppages of isomeric changes. Consequently there will be a 
maintenance of deflection in the galvanometer if a contracted muscle forms 
part of the electric circuit. 

[Since this note has been in type, I have referred to the lecture delivered 
by M. Du Bois-Reymond at the Royal Institution on April 13, lSGi>, 
“ the Time required for the Tranmnission of Volition and Senmtion 
Vivough the JVervesf for the purpose of verifying one of the statements 
above made ; and I find that at the close of this lecture he goes a long way 
towards abandoning his hypothesis. Though he says ‘‘ it would be rash, as 
the matter stands, entirely to dismiss the notion of electricity being con- 
cerned and though he sketches out a theory of nerve-composition such as 
makes it conceivable that an. electric disturbance might travel along a nerve 
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siderable bulk). But explosions occur only in those excep- 
tional cases where the elements concerned are either^ as in 
detonating compounds^ distributed among one another 
nioleculaiiy, or^ as in gunpowder^ with minute intimacy. 
In ordinary cases^ where sensible masses of the elements 
concerned are external to one another^ the chemical actions^ 
limited to the surfaces of contact^ proceed with compara- 
tive slowness. blow the granular protoplasm contained 
in and around nerve-vesicles^ forms^ with its permeating 
liquids and the blood in adjacent capillaries^ a mass of 
which the components are but imperfectly interfused; and 
therefore a chemical change cannot pass through it in- 
stantly. Hence between the reception of a pulse of mole- 
cular motion by a nerve-centre^ and the emission of a gush 
of molecular motion^ or discharge^ some little time must 
elapse. 

§ 36. If a nerve-centre that receives a stimulus through 
an incoming nerve^ undergoes a chemical change and sends 

at the observed rate (basing this, however, on the gratuitous assump- 
tion that the molecules of nerve-matter have north and south poles) ; yet 
lie admits that much evidence points another way. He says that ‘‘to 
identify it (the nervous agent) with the electric current as it circulates in a 
telegraph-wire must appear hopeless, even if a circuit, such as would be 
necessary for the supposed nerve current to circulate in, were anatomically 
demonstrated. Thus to the other arguments against this view of the 
nervous agent — that the resistance of the nerve-tubes would be far too 
great for any battery to send an av^ailable current through them — that the 
j)hysiological insulation of the nerve-tubes from each other would be im- 
possible to explain — that the effect of ligature or of cutting the nerve and 
causing its ends to meet again, would be equally obscure — to these argu- 
ments, unanswerable as they are in themselves, the researches sketched in 
this lecture have added corroborative evidence of the highest order. What 
■we have termed the nervous agent, if we look upon its very small velocity, 
in all probability is some internal motion, perhaps even some chemical 
change, of the substance itself contained in the nerve-tubes, spreading along 
the tubes, according to the speaker’s experiments, both ways from any 
point where the equilibrium has been disturbed; being capable of an 
almost infinite number of variations or gradations, and of so peculiar a 
cbaractcr as to reviuire the unimpaired condition of the nervous structure. 
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a discliaro’e along out-going nerves^ it tliereupon becomes 
less canable of emitting sucb discharges in response to such 
siiinuli. The q^uantitv of molecular motion locked up in a 
nerve-centre, is measured by the contained quantity of 
unstable nerve-matter; and decomposition of that part of 
the unstable nerve-matter which was most favoui'ably 
placed for being acted on, leaves not only a diminished 
rruantirv bur a quantity that is less favourably placed for 
beine* acted on — leaves, therefore, a decreased readiness to 
undergo change when disturbed, as well as a decreased 
stock of molecular motion to be liberated. Consequently, 
other things remaining the same, every excitation of a 
nerve-centre reduces, for a time, its impressibility and its 
energy. 

This temporary enfeeblement of a nerve-centre, when 
caused by moderate action, is inconspicuous. The disinte- 
grated mass cjuickly re-integrates itself from the materials 
brought by the blood. But if the stimulation and con- 
sequent discharge are violent, or if stimulations and dis- 
charges are repeated very rapidly, then repair falls so far in 
arrear of waste that- partial or entire incapacity of the 
nerve-centre results. All its unstable substance within 
easy reach of in-coming disturbances has been decomposed; 
leaving such part only of its unstable substance as is most 
removed from disturbances, and can be affected only by 
excessive ones. A well-known experiment on the vaso- 
motor system of a frog, may be cited in illustration. If a 
iVog^s foot be placed under a microscope, and so adjusted 
that the arteries ramifying through the transparent mem- 
brane between the toes are brought into view, then, if a 
powerful irritant be applied to this membrane, the first re- 
sult observed is that these arteries are violently constricted 
— the strong impression conveyed to the vaso-motor centres 
there liberates an excessive discharge along the fibres 
supplying these arteries, causing spasmodic contractions of 
their muscular coats. The second result is that these 
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arteries dilate : losing tlieir normal contractility they 
become distended vdtli bloody, and the part is, as we say, 
congested. That this is due to extreme prostration or tem- 
porary paralysis of the vaso-motor centre, has been clearly 
proved; for if the nerve-trunk containing the vaso-motor 
fibres be dissected out and artificially irritated, the dilated 
arteries instantly contract. How a nerve-centre may be 
prostrated by a rapid succession of moderate stimuli and 
discharges, instead of by one \dolent stimulus and discharge, 
is shown by the familiar effect of friction on the human skin. 
A single moderate rub causes only a slight reflex action on 
its vessels, and leaves the vaso-motor apparatus ready to 
act afresh with no apparent diminution of power. But a 
series of rubs is followed by temporary congestion of the 
vessels : it is some little time before the vaso-motor centre 
regains its full control over them. And if the skin be 
continuously chafed, the excessive waste and debility of 
the vaso-motor centre entail that enduifing redness called 
congestion. Those parts of the nervous system con- 
cerned in muscular action, daily illustrate the same general 
relation. Fatigue is a state in which the ability to generate 
motion has been greatly diminished by long-continued 
genesis of motion; and every tired horse shows, by the 
small response he makes to a cut of the whip, that a more 
violent impulse must be propagated to the nerve-centres to 
cause the ordinary evolution of nervous energy. 

Irregularities in the manifestation of this truth, are due to 
that entanglement of the conditions which was indicated at 
the close of the last chapter. It frequently happens, for 
instance, that after performing its function for some time, 
a nerve-centre responds to the demands on it better than at 
first — a fact apparently at vaifiance with the foregoing con- 
clusion. But this conclusion supposes all the circumstances 
to have remained the same; and in such cases they have not 
remained the same. There has been an exaltation of the 
hearths action, or a local increase in the quantity of blood, or 
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a more rapid aeration of biood, or all of tbese. Wlien every 
appliance wMcli furthers the disintegration and re-integra- 
tion of a nerve-centre, has been brought into full play, both 
waste and repair go on faster ; and there result greater 
impressibiliiy and energy than when the previously-unused 
centre contained but little blood languidly circulating. 

. § S7. Were Life uniform in its rate — ^were terrestrial con- 

^ dirions such that actions of all kinds could be performed as 
readilv at one time as at another, repair and waste of all 
‘ ors’ans, including nervous organs, would have to keep an ap« 
proximately-even pace, one with the other. But the alterna- 
tion of day and night entails an alternation of greater and less 
I facility for actions ; and there has resulted in organisms an 
I adapted alternation in the relative rates of waste and repair. 

^ The adaptation is manifestly due to survival of the fittest. 
An animal so constituted that waste and repair were balanced 
from moment to moment throughout the twenty-four hours, 
%vGuld, other things equal, be overcome by an enemy or 
competitor that could evolve greater energy during the 
hours when light facilitates action, at the expense of being 
less energetic during the hours of darkness and concealment. 

• Hence there has necessarily established itself that rhythmical 
i variation in nervous activity, which we see in sle ep an d, 
I wmking. Let us observe how these are interpretable, the 
one as a state of the nervous centres in which waste has got 
considerably in excess of repair, and the other as a state in 
which repair has made up for previous excess of waste. 

Confining ourselves to persons whose functional rhythms 
have not been deranged by undue excitements, we see that 
after some sixteen or eighteen hours of sustained impressi- 
bility and energy, there is a diminished readiness to respond 
to stimuli that fall on the eyes, ears, and surface of the body 
at large; and presently this becomes so pronounced that 
loud sounds and the irritations produced by strained atti- 
tudes, fail to evoke movements. When great exertion has 
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proximately-even pace, one with the other. But the alterna- 
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less energetic during the hours of darkness and concealment. 
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i variation in nervous activity, which we see in sle ep an d, 
I wmking. Let us observe how these are interpretable, the 
one as a state of the nervous centres in which waste has got 
considerably in excess of repair, and the other as a state in 
which repair has made up for previous excess of waste. 
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have not been deranged by undue excitements, we see that 
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loud sounds and the irritations produced by strained atti- 
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been gone tbrougli^ or wlien previous intervals ot sleep 
have been omitted^ the decrease of impressibility is sucli 
tliat tickling tbe nostrils or pincbing tbe skin does no tiling 
more tkan cause, perkaps^ a reflex start. This ckange^ so 
marked and often so rapidly establisked^ seems greater tkan 
tke alleged cause can produce ; but it is fully accounted for 
v^ken we include an indirect effect of tkis cause. Tke waste 
of tke nerve-centres kaving become suck tkat tke stimuli 
received from tke external world no longer suffice to call 
fortk from tkem adequate disckarges,, tkere results a di- 
minisked impulse to those internal organs which subserve 
nervous activity, including, more especially, the heart. 
Consequently the nerve-centres, already working feebly, 
are supplied with less blood and begin to work more feebly — 
respond still less to impressions, and discharge still less to 
tke heart. And so tke two act and re-act until there is 
reached tkis state of profound unimpressibility and inactivity. 

Between this state and the waking state, the essential | 
distinction is a great reduction of waste. Certainly in some | 
nervous centres and probably in all, waste does not abso- 1 
lately cease : there continue those emissions of force which ] 
keep up the vital processes ; and it is, I think, unlikely than ' 
tkere is ever an entire stoppage of those changes which take 
place in tke highest centres. But the rate of waste falls so 
low that the rate of repair exceeds it. It is not that during | 
tke period of activity waste goes on without repair, while | 
during the period of inactivity repair goes on without waste; I 
for the two always ,go on together. Very possibly — probably | 
even^repair is as rapid during tke day as during tke night : 
perhaps even more rapid : for the blood is on the average 
richer and circulates faster. B ut dur ing tke day tke loss is 
gr eater th an the gain , whereas during the night the gain is 
d hniniske d by scarcely any loss. Hence results accumula- | 
tion: there is a resto ration of the nerve-tissue t^,.its_st^^^^ 
integrity. 

In the course of some hours this restoration begins to 



STIMULATION AND NERVOUS DISCHARGE. 


89 


been gone tbrougli^ or wlien previous intervals ot sleep 
have been omitted^ the decrease of impressibility is sucli 
tliat tickling tbe nostrils or pincbing tbe skin does no tiling 
more tkan cause, perkaps^ a reflex start. This ckange^ so 
marked and often so rapidly establisked^ seems greater tkan 
tke alleged cause can produce ; but it is fully accounted for 
v^ken we include an indirect effect of tkis cause. Tke waste 
of tke nerve-centres kaving become suck tkat tke stimuli 
received from tke external world no longer suffice to call 
fortk from tkem adequate disckarges,, tkere results a di- 
minisked impulse to those internal organs which subserve 
nervous activity, including, more especially, the heart. 
Consequently the nerve-centres, already working feebly, 
are supplied with less blood and begin to work more feebly — 
respond still less to impressions, and discharge still less to 
tke heart. And so tke two act and re-act until there is 
reached tkis state of profound unimpressibility and inactivity. 

Between this state and the waking state, the essential | 
distinction is a great reduction of waste. Certainly in some | 
nervous centres and probably in all, waste does not abso- 1 
lately cease : there continue those emissions of force which ] 
keep up the vital processes ; and it is, I think, unlikely than ' 
tkere is ever an entire stoppage of those changes which take 
place in tke highest centres. But the rate of waste falls so 
low that the rate of repair exceeds it. It is not that during | 
tke period of activity waste goes on without repair, while | 
during the period of inactivity repair goes on without waste; I 
for the two always ,go on together. Very possibly — probably | 
even^repair is as rapid during tke day as during tke night : 
perhaps even more rapid : for the blood is on the average 
richer and circulates faster. B ut dur ing tke day tke loss is 
gr eater th an the gain , whereas during the night the gain is 
d hniniske d by scarcely any loss. Hence results accumula- | 
tion: there is a resto ration of the nerve-tissue t^,.its_st^^^^ 
integrity. 

In the course of some hours this restoration begins to 



90 


THE DATA OF PSYCHOLOGY. 


show its effects in returning impressibility. Wliile in 
sleepiness we see a decreasing readiness to respond to ex- 
ternal stimuli^ tlie approacli to a waking state is cliaracter- 
ized by an increasing readiness to respond to external stimuli. 
Tkrougbont the period of quiescence tlie afferent nerves 
I'emain subject to incident forces. Tlie pressure of tke body 
on tke bed affects some of tkem^ and otkers are affected by 
tlie touck of tke bed-clotkes ; degrees of beat a little above 
or below tke average^, act on otkers ; and yet otkers receive 
sonorous vibrations constantly occurring*. But wkereas 
sleep results because tke centres worn by action become 
less and less sensitive to tkese stimuli^ waking results 
because tke centres repaired during rest become more and 
more sensitive to tkem. Tke strains of muscles and lio'a- 
ments wkick during tke first part of tke nigkt fail to cause 
ckanges of attitude^ cause suck ckanges towards morn- 
ing. The amount of ligkt tkat traverses tke eye-lids pre- 
sently suffices to call fortk movements. Some sligkt noise 
wkickj kours before^ would kave kad no effect, now produces 
a start. Even in tke absence of external stimuli (wkick, 
kowever, can never be absent) tkere are tke stimuli from tke 
viscera, and especially from tke alimentary canal : an emjity 
stomack eventually sends to tke cerebro-spinal system 
enougk disturbance to end tke quiescent state. Tke longer 
repair goes on unopposed by appreciable waste, tke greater 
must become tke instability of tke nerve-centres, and tke 
greater tkeir readiness to act ; so tkat tkere must at lengtk 
come a time wken tke slightest impressions will produce 
motions. Suck impressions, kowever sligkt, are necessary 
antecedents. There-integrated nerve-centres do not resume 
tkeir activity until an impulse arriving from tke periphery 
overthrows some of tkeir molecules. Evidence of this is 
furnished to most every morning. On awakening from 
refreshing sleep, tkere commonly occurs an involuntary 
stretching of the muscles of tke whole body; showing an 
immense undirected motor discharge. But this is not tke 
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ments which during the first part of the night fail to cause 
changes of attitude, cause such changes towards morn- 
ing. The amount of light that traverses the eye-lids pre- 
sently suffices to call forth movements. Some slight noise 
which, hours before, would have had no effect, now produces 
a start. Even in the absence of external stimuli (which, 
however, can never be absent) there are the stimuli from the 
viscera, and especially from the alimentary canal : an emjDty 
stomach eventually sends to the cerebro-spinal system 
enough disturbance to end the quiescent state. The longer 
repair goes on unopposed by appreciable waste, the greater 
must become the instability of the nerve-centres, and the 
greater their readiness to act ; so that there must at length 
come a time when the slightest impressions will produce 
motions. Such impressions, however slight, are necessary 
antecedents. The re-integrated nerve-centres do not resume 
their activity until an impulse arriving from the periphery 
overthrow’s some of their molecules. Evidence of this is 
furnished to most every morning. On awakening from 
refreshing sleep, there commonly occurs an involuntary 
stretching of the muscles of the whole body; showing an 
immense undirected motor discharge. But this is not the 
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initial fact. No one awakes to find kimself tlien and tliere 
stretching; which might happen ^vere the discharge spon- 
taneous. It comes after those stronger disturbances that 
are propagated to the centres^ as soon as some slight distur- 
bance has led to the slight movements that accompany 
waking*. A trifling sound causes opening of the eyes and 
a turn of the head. Thereupon follow vivid impressions 
through the eves^ through the skin that rubs against the 
bed-clotheSj and through the muscles that set up the 
movements. And a relatively-large aggregate of stimuli 
being sent from the periphery^ there results this relatively - 
laro’e o-ush of motor excitement. 

O O 

On pursuing the argument we may understand why the 
energies continue to rise for some time after awaking. 
We saw that when once sleepiness has commenced^ it 
increases because in proportion as the nervous centres fail 
in their discharges, the heart, losing part of its stimulus, 
begins to flag, and that the flagging of the heart leads to a 
greater inertness of the nerve-centi^es, ^vhich re-acts as 
before. Conversely, it will here be manifest that when the 
nerve-centres, repaired by sleep, become again ready for 
discharging with vigour, there take place an action and re- 
action which have the opposite effect. The pulsations on awak- 
ing are comparatively feeble. As soon as stimuli begin to be 
received through the sensory organs, and the discharges of 
the nerve-centres are renewed, the heart comes in for its share 
of these and acts more vigorously. By so doing it supphes 
the nerve-centres with more blood in quicker gushes. A 
greater nervous discharge is thereby made possible, which 
again, among other results, exalts the hearths action. And 
so the mutual aid goes on : the greatest nervous vigour 
being reached when the vascular activity has been still 
further raised by a meal, and the blood has been em*ichcd 
by the absorbed materials. 

§ 38. As implied by much that has gone before, and as 


91 


NERYOlfs STIilULATION AXD XERYOUS DISCHARGE. 

initial fact. No one awakes to find kimself tlien and tliere 
stretching; which might happen ^vere the discharge spon- 
taneous. It comes after those stronger disturbances that 
are propagated to the centres^ as soon as some slight distur- 
bance has led to the slight movements that accompany 
waking*. A trifling sound causes opening of the eyes and 
a turn of the head. Thereupon follow vivid impressions 
through the eves^ through the skin that rubs against the 
bed-clotheSj and through the muscles that set up the 
movements. And a relatively-large aggregate of stimuli 
being sent from the periphery^ there results this relatively - 
laro’e o-ush of motor excitement. 

O O 

On pursuing the argument we may understand why the 
energies continue to rise for some time after awaking. 
We saw that when once sleepiness has commenced^ it 
increases because in proportion as the nervous centres fail 
in their discharges, the heart, losing part of its stimulus, 
begins to flag, and that the flagging of the heart leads to a 
greater inertness of the nerve-centi^es, ^vhich re-acts as 
before. Conversely, it will here be manifest that when the 
nerve-centres, repaired by sleep, become again ready for 
discharging with vigour, there take place an action and re- 
action which have the opposite effect. The pulsations on awak- 
ing are comparatively feeble. As soon as stimuli begin to be 
received through the sensory organs, and the discharges of 
the nerve-centres are renewed, the heart comes in for its share 
of these and acts more vigorously. By so doing it supphes 
the nerve-centres with more blood in quicker gushes. A 
greater nervous discharge is thereby made possible, which 
again, among other results, exalts the hearths action. And 
so the mutual aid goes on : the greatest nervous vigour 
being reached when the vascular activity has been still 
further raised by a meal, and the blood has been em*ichcd 
by the absorbed materials. 

§ 38. As implied by much that has gone before, and as 


92 


THE DATA OF PSYCHOLOGY. 


especially implied by the last section, nervous stimulation 
and nervous discharge have always both special and general 
results. Beyond the primary and definite effect wrought on 
a particular part by a particular impression, there are in 
evervcase secondary and indefinite effects diffused through the 
whole nervous system, and by it through the body at large. 

It was pointed out (§§ 10, 11) that the simplest nerve-centre 
puts in relation not afferent and efferent fibres alone ; but 
that through other fibres, commissural and centripetal, con- 
nections are made between it and other nerve-centres of the 
same grade and of a higher grade. Further, we saw that 
when such a nerve-centre is excited through an afferent 
nerve, the disengaged molecular motion does not escape 
whoUy along one or more efferent nerves ; but that part of 
it, propagated to higher centres, there sets up supplemen- 
tary changes. The diffusion does not stop here — remoter 
parts are reached; and thus the disturbance of a single 
nerve-fibre, if at all considerable, reverberates throughout 
the entire nervous system, and affects all the functions con- 
trolled by it. Digging a pin into the foot may cause a con- 
vulsive contraction not of the leg-muscles only, but of 
many other muscles throughout the body. At the same 
time it may alter the rate of pulsation, and send waves of 
constriction along the arteries. The excreting structures 
of the skin may be so affected that a burst of perspiration 
results ; and the actions going on throughout the alimentary 
canal may be deranged. Such reverberations, which become 
conspicuous when the disturbances are decided, take place 
also when they are slight. A more vivid light, causing 
as it does stronger pulses of change through the optic nerve, 
increases the rate of respiration ; and doubtless the other 
vital functions are simultaneously exalted. So that each 
nervous impression, beyond a direct response in the shape 
of increased action from one or more organs, calls forth an 
indirect response in the shape of increased action of the 
organism as a whole. 
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Eemembering tliat every instant tlie disturbance thus 
eclioing throughout all passages of the nervous system is 
not solitary^ but that there are many such disturbances^ here 
arising from pressure there from touchy in this place pro- 
duced by sound and in that by light;, at one part by 
muscular strain and at another by heat or cold ; it will be 
manifest that;, besides the few distinct waves of nervous 
change working their distinct effects^ there are multitudinous 
indistinct waves^ secondary and tertiary;, travelling in all 
directions working their indistinct effects. 

§ 89. Since such reflected and re-reflected distui^bances 
everywhere act as stimuli^ we must regard the entire 
nervous system as at all times discharging itself. Tlie 
unstable molecules of its centres^ exposed to this confused 
reverb eratioU; are liable to be decomposed wherever a 
concurrence of small waves makes the local agitation con- 
siderable ; and the molecular motion thereupon disengaged, 
adds to the centrifugal gush perpetually going on. Rightly 
to conceive nervous action then, we must think of the con- 
spicuous emissions of force from parts of the nervous 
system that are strongly disturbed, as standing out from 
a vague back-ground of inconspicuous emissions from the 
whole nervous system, which is sHghtly disturbed. 

To this general nervous disturbance with its consequent 
general discharge, is probably due a certain general action 
of the motor organs. No muscles are ever in a state of 
abso lute j *est. What we distinguish as muscular motion 
is produced by the greater contraction of some muscles than 
of others. The others, however, are all slightly contracted; 
and would severally produce motion were they not balanced 
or out-balanced by their antagonist muscles. This per-J 
vading activity of the muscles is called their tonic state.. 
And while we regard particular contractions as the results 
of particular nervous discharges, we have good reasons for 
concluding that this universal contraction is the result 
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of ilie universal nervous discliarge. Here are a few of 
tlicm. Sleep, as above explained, implies dimi- 

nislied nervous discliarge, special and general. A dimi- 
nution of tbe general discbarge ought, then, to be shown 
in a decrease of the tonic contraction. It is so shown. 
Falling asleep is accompanied by muscular relaxation : 
thous'h previously the attitude was such that no effort 
seemed requisite to maintain it ; yet that there was 
some muscular strain, and that it has suddenly become 
less, is proved by the sliding down of a limb, or of 
tlie head, to a more stable position. Cei’tain dis- 

orders, as palsy, yield further proof. The flexors and 
extensors which, when duly contracted, serve by their 
balanced antagonism to hold a limb steady, cease to do this 
when the general nervous discharge is not great enough to 
keep them and all other muscles braced up : in default of 
sufficient stimulus for both, now one set and now the other 
fails to put the due check on its opponent. That such 
shakings are so caused, we see clearly in persons debilitated 
by over-stimulation ; for in them this symptom may be 
temporarily mitigated, or almost cured, by temporarily in- 
creasing the general nervous discharge. The drunkard who 
early in the day cannot lift his glass vuthout spilling the 
contents, is able to do this after his brain has been excited 
by the usual doses of alcohol. 

Of course it is not the muscles alone on which this con- 
tinuous centrifugal gush is expended. Through the inter- 
mediation of nerves connecting the cerebro-spinal system 
with the sympathetic system, the viscera receive their share 
of it. Hence the overflow of nervous energy which, without 
special solicitations, diffuses itself throughout the motor 
structures, giving elasticity to the step, and producing the 
concave bend of the back, the opened-out shoulders, the 
raised head, &c., has, for its simultaneous results, an 
accelerated circulation, an invigorated digestion, and an 
exaltation of the vital processes at large. 
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^ 40. Briefly reviewed from a somewliat different stand- 
point, tlm follo wing are the leading facts wiich it concerns 
us to rememher, 

Kervous stimulations and discharges consist of waves of 
molecular change, that chase one another rapidly through 
nerve-fibres. The stimulus or discharge formed of such 
waves, arises at some place where unstable nerve-substance 
has been disturbed ; and is the same no matter what agent 
caused the disturbance. The successive waves severally 
travel with a velocity which, though considerable compared 
with ordinary sensible motions, is extremely slow compared 
vith other kinds of transmitted molecular motions. And each 
set of waves, while itself caused by the decomposition of 
unstable nerve-matter, is a means of decomposing other 
unstable nerve-matter : so generating further and often 
stronger sets of waves, which similarly chase one another 
into many and distant parts of the nervous system. 

There is a ^rigle rhytlmAn these nervous stimulations 
and discharges — each form of rhythm being due to the greater 
or less incapacity for action which an action produces. We 
have seen that every wave of^isomeric transformation passing 
along a nerve-fibre, entails on it a momentary unfitness to 
convey another wave ; and that it recovers its fitness only 
when its lost molecular motion has been replaced and its 
unstable state thus restored. We have also seen that any 
portion of grey matter in a nerve-centre, which having been 
disturbed and partially decomposed has emitted a shock of 
molecular change, is proportionately incapacitated ; and that 
it recovers its original ability only as fast as it re-integrates 
itself from the materials brought by the blood. And then 
there comes the further rhythm constituted by the alterna- 
tions of sleep and waking — a rhythm having the same origin 
as the last, and being supplementary to it. 

The remaining truth which we have contemplated is that 
pach special stimulation and the special discharge produced 
by it, do not together form the whole of every nervous act j 
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The remaining truth which we have contemplated is that 
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by it; do not together form the whole of every nervous act j 
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but inat tliere is always an aceompanpng general stiin illa- 
tion and general discliarg'e. Every part of the nervous 
svsieni is every instant traversed by w-avos of mole- 
cnlar change — here strong* and here feeble. There is a 
universal reverberation of secondary waves induced by 
the stronger pilmary waves^ no tv arising in this place and 
new in that : and each nervous act thus helps to excite the 
o-eneral vital pre cesses while it achieves some particular 
vital process. The recegnitien of this fact discloses a much 
clc SOT kinship hetween the functions of the nervous ^stem 
and the organic functions at larg'e^ than appears on the sur- 
face. Though unlike the pulses of the blood in many 
respects^ these pulses of molecular motion are like them 
in being perpetually generated and diffused throughout the 
body ; and they are also like them in this^ that the cen- 
tripetal waves are comparatively feeble while the centrifugal 
waves are ecmparatively strong. To wbich analogies must 
be added the no less striking cne^ that the performance of 
its cEce by every part of the body^ down even to the 
smallest; just as much depends on the local gushes of 
nervous energy as it depends on the local gushes of blood. 
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§ 41. TiirougTiout tlie foregoing cliapters nervous plieno- 
inena liave been formulated in terms of Matter and Motion. 
If from time to time the phrases used have tacitly referred 
to another aspect of nervous phenomena, the tacit references 
have formed no parts of the propositions set down ; but have 

* This new word will possibly be condemned as not legitimately com- 
pounded. The objection that the root from which its prefix is derived, is 
shorn of its fair proportions, admits, I am told, of a satisfactory answer : 
from the proximate root, appeal may be made to the original root, which, 
following the Greek method of forming derivatives, would admit of the 
required modification. But to the criticism that the word involves the 
logical inconsistency of uniting a verb with a noun, there is no such suffi- 
cient answer. Nevertheless, I deliberately adopt JEitlio -’physiology in pre- 
ference to the more cumbrous and cacophonous JEsthesi-physlology. A 
pvogf'essive integration by which the originally-distinct and numerous parts 
of compound words become fused together, blurred, and some of them lost, 
is one of the essential processes in the development of language. If man- 
kind had refrained from the obliteration and disfigurement of roots, and 
parts of roots, language would have continued wholly inadequate for all but 
its simplest functions. Omitting those formed by onomatopoeia, the best 
words are those from which long use has worn away all, or nearly all, traces 
of their origin. We may as well, therefore, begin with abbreviated and 
modified words when we have to coin them ; instead of leaving time to 
bring about the needful shortening and shaping. Those who, dealing with 
words as counters, see that their convenience as counters is the chief con- 
sideration, will probably coincide in this view ; though T suppose it will 
be wholly disapproved by those who regard words not as counters but as 
money. 
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been due to lack of fit words — words free from unfit associa- 
tions. As abeadj said^ the nervous system can be known 
only as a structure tbat undergoes and initiates either 
fusible changes; or changes that are representable in terms 
furnished by the visible world. And thus far we have 
limited ourselves to generalizing the phenomena which it 
thus presents to us objectively. 

KoW; however, we turn to a totally-distinct _aspect of our 
subject. There lies before us a class of facts absolutely 
without any perceptible or conceivable community of nature 
with the facts that have occupied us. The tmths here toj3e 
jset down are truths of w^hichthe very elements are unknown 
to physical science. Objective observation and analysis fail 
us ; and subjective observation and analysis must supple- 
ment them. 

In other words, we have to^treat_ of nerv ous p h enom ena 
as phenomena of coniciousness. The changes which, re- 
garded as modes of the Non-Ego^ have been expressed in 
terms of motion, have now, regarded as modes of the Ego^ 
to be expressed in terms of feeling. Having contemplated 
these changes on their outsides, we have to contemplate 
them from their insides. To speak with exactness, indeed, 
it cannot be said that we have so to contemplate these 
changes ; for this expression implies that these changes can 
be simultaneously seen by more than one, which is not 
true. Eigorously limiting the proposition to that which is 
alone possible, it amounts to this : — I have to describe the 
laws of relation between the states of feeling occurring in 
roy oym consciousness, and the physical affections of that 
nervous system which_^I_ conclude J^possess ; and the reader 
" has to observe whether in himself there exist parallel rela- 
tions between such known states of consciousness and such 
supposed nervous affections. 

This will perhaps be thought a needlessly roundabout, if 
not a sceptical, statement ; but it is in fact not roundabout 
enough. It does not bring sufficiently into view the re- 



98 


THE DATA OF PSYCHOLOGY. 


been due to lack of fit words — words free from unfit associa- 
tions. As abeady said^ tie nervous system can be known 
only as a structure tbat undergoes and initiates either 
fusible changes; or changes that are representable in terms 
furnished by the visible world. And thus far we have 
limited ourselves to generalizing the phenomena which it 
thus presents to us objectively. 

KoW; however, we turn to a totally-distinct _aspect of our 
subject. There lies before us a class of facts absolutely 
without any perceptible or conceivable community of nature 
with the facts that have occupied us. The truths here tojoe 
jset down are truths of w^hichthe very elements are unknown 
to physical science. Objective observation and analysis fail 
, us ; and subjective observation and analysis must supple- 
ment them. 

In other words, we have X^_freat_of nerv ous p henomena 
as phenomena of consciousness. The changes which, re- 
garded as modes of the KoiuEgo, have been expressed in 
terms of motion, have now, regarded as modes of the Ego^ 
to be expressed in terms of feeling. Having contemplated 
these changes on their outsides, we have to contemplate 
them from their insides. To speak with exactness, indeed, 
it cannot be said that we have so to contemplate these 
changes ; for this expression implies that these changes can 
be simultaneously seen by more than one, which is not 
true. Rigorously limiting the proposition to that which is 
alone possible, it amounts to this : — I have to describe the 
laws of relation between the states of feeling occurring in 
roy oym consciousness, and the physical affections of that 
nervous system which_^I_concludeJ^possess ; and the reader 
" has to observe whether in himself there exist parallel rela- 
tions between such known states of consciousness and such 
supposed nervous affections. 

This will perhaps be thought a needlessly roundabout, if 
not a sceptical, statement ; but it is in fact not roundabout 
enough. It does not bring sufficiently into view the re- 



j:stho-phtsiologt. 


99 


motoly -inferential cliaracter of the belief tliat feeling and 
nervous action are correlated. Before proceeding on tkis 
belief, let ns observe bow indirect is tbe path wbicb leads to 
it. — 1. Each individual is absolutely incapable of knowing 
any feelings but Ms own. Tbat there exist other sensations 
and emotions, is a conclusion implying, in the first place, 
the reasonings through which he identifies certain objects 
as bodies of like nature with his own body ; and implying, 
in the second place, the further reasonings which convince 
him that along wfith the external actions of these bodies, 
there go internal states of consciousness like those accom- 
panying such external actions of his own body. 2. This 
conclusion that there exist beings like himself, and that 
under like conditions they experience like feelings, even 
supposing it entirely true (and it is not entirely true, for 
many facts unite to prove that under like conditions both 
the quantities and the qualities of sensations and emotions 
in different individuals differ considerably), by no means 
implies that what he knows under its subjective aspect 
as feeling, is, under its objective aspect, nervous action. 
The average observer has no direct evidence that these 
other like beings have nervous systems, any more than that 
he has himself a nervous system; and he has no direct 
evidence in the one case any more than in the other, that 
nervous excitations are the causes of feelings. Experi- 
mental physiologists and pathologists only have proofs ; and 
even their proofs are mostly indirect. The experiments 
which yield them are usually made on beings of another and 
much inferior order. The contractions of muscles and 
arteries, caused by irritating nerve-trunks in frogs, the 
convulsive movements, and sometimes the sounds, made by 
birds and mammals whose nerve-centres are variously in- 
jured — these are the phenomena from which it is inferred that 
the human nervous system is the seat of the human feelings, 
and that these feelings are the correlatives of its excitations : , 
the only important verifications of the inference being those 
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'g^^lained during surgical operations wTiere nerYC-trunlcs are 
tkrougli^ and those furnislied by mortem examina- 
tions of morbid nervous structures in the bodies of those who 
when alive displayed abnormal excesses or defects of feel- 
ing. 8. And then^ having learnt at second hand_, through 
the remotely-inferential interpretation of verbal signs^ that 
in now one and now another of the bodies he recognizes as 
like his own there has been found a nervous system^ and 
that the stimulations of this produce those manifestations 
which in himself accompany feelings^ the reader imagines a 
nervous system contained in his own body^ and concludes 
that his sensations and emotions are due to the disturbances 
•which the outer world sets up at its periphery^ and arouses 
by indirect processes in its centres. Such; stated as briefl}^ 
as possible^ is the long and involved series of steps by which 
alone the connection between nervous action and feeling 
can be established. 

Nevertheless; the evidence of this connection is so largo 
ill amount; presents such a congruity under so great a 
variety of circumstances; and is so continually confirmed by 
the correct anticipations to which it leadS; that we can 
entertain nothing more than a theoretical doubt of its truth. 
Ilorc accepting the belief; alike popular and scientific; that 
all the human beings known objectively have feelings like 
those which each knows subjectively; and accepting also 
the belief; originating with science but now diffused through 
the general mind; that feelings arc the concomitants of 
nervous changes ; we will proceed to consider the relation 
between feelings and nervous changes under its leading 
aspects. 

- f 42. And first let us observe that the circumstances 
> conducive to the one are identical wdth the circumstances 
conducive to the other. The conditions which we before 
found^cssential to the production of nervous' action, we shall 
now find ess enti al to the pioduction of feeling. W e may pass 
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over the eyidences briefly, as being many of tliera tte inner 
aspects of phenomena abeady observed under their outer 
asnects. 

That without continuity of nerve-fibre between periphery 
and centre, a disturbance at the one causes no feeling at the 
other, is proved to every one who has cut himself deeply : 
for a long time the part that has had its nervous com- 
munication destroyed, remains numb. This experience, 
usually very limited in each person, is borne out by the 
testimony of those seriously injured ; and especially by the 
testimony of those whose sensations over large parts of 
theb bodies have ceased, and who, after death, are found 
to have lesions in the conducting structures of the nervous 
centres. 

The hindrance or prevention of feeling by pressure, is 
illustrated by the numbness of a limb so placed that its 
whole weight, and perhaps the weight of another limb 
lying over it, comes on the edge say of a table ; so that 
great stress is borne by some portion of the chief nerve- 
trunk. Local anaesthesia thus caused in strong persons, 
is caused still more readily in feeble persons ; who, on 
awaking, not unfrequently find complete insensibility of the 
parts that have been pressed against the bed daring sleep. 

Ability to feel depends on the maintenance of a certain 
temperature. This also is a general truth of which sonic 
proof is furnished to every individual by his own experience 
— or, at any rate, to every individual inhabiting a climate 
where tlie winter^s frost suffices gi'eatly to chill the ex- 
tremities. Evidence much stronger but indirect, is given 
him by those who have undergone surgical operations in 
parts deprived of feeling by freezing mixtures or by ether- 
spray. Loss of local sensibility from local cold, ordinarily 
not very manifest unless the cold is great, becomes manifest 
when the cold is slight if the circumstances supply a delicate 
test. This is interestingly shown among compositors. The 
air of a printing-office has to be kept very warm, even at 
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the expense of unhealthy closeness ; otherwise the fingers 
of the compositors cease to lay hold of^ and manipulate, 
the types with the requisite nicety and speed. 

Few persons have immediate experience of the fact that 
defect of blood in a part causes defective sensibility of that 
part ; but all persons have immediate experience of the 
local exaltation of sensibility that accompanies local excess 
of blood. The inflamed neighbourhood of a wound^ or 
even the surface of a pimple, yields to consciousness when 
touched, an amount of feeling far greater than is yielded by 
a part of the skin supplied with the ordinary amount of 
blood. Special organs of touch show us well the increased 
sensitiveness thus caused. When one of those sacs con- 
taining the bulbs of the small hairs scattered over the skin, 
IS congested, the rubbing of the clothes against the hair 
growing from it, especially if it has been broken short, pro- 
duces an unbearable smart. Among evidences yielded by 
the other senses, a familiar one is the intolerance of light 
that goes along with inflammation of the eyes. And there 
is an unfamiliar one particularly worth noting, because 
is exhibits the effect due to increased quantity of blood 
apart from increased temperature. The observation may 
be made when taking a hot bath. Let the water be above 
blood-heat — say 100^ Fh. After remaining quiet for a time 
until equally heated all over, stand up and rub one portion 
of the body with a flesh-brush until it is red. Pause for 
a few moments, and lie down again in the water. It will 
then be perceived that to the reddened part the water seems 
much hotter than it does to any other part.* 

That degree of feeling is affected by quality of blood as 
well as by quantity, is a truth not easily discerned within the 

* This fact yields proof, if there needs any, that the nerves which 
appreciate temperature are not the nerves of touch. Violent friction must 
produce a momentary incapacity of the nerves of touch; and this in- 
capacity would he shown in a decreased, instead of an increased, appreciation 
oi temperature, were they the agents concerned. 
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experiences of each individual^ if attention is limited to those 
variations of feeling that accompany naturally -produced 
variations in quality of blood. For such variations cannot 
be identified with precision ; and they arise so slowly that tho 
concomitant mental states cannot be brought into close con- 
tiguity^ so as to bring out their contrasts clearly. But by 
making certain artificial additions to the bloody every one 
gets proof of the connection between its quality and the 
genesis of feeling. The effects of stimulants on conscious- 
ness are mostly traced in the intensification of those in- 
ternally-initiated feelings with which we shall deal pre- 
sently; but they may also sometimes be traced in tho 
intensification of the externally - initiated feelings. In 
nervous subjects^ ordinary impressions on the senses 
are often rendered abnormally acute by tonics. When 
under the influence of opiuni_, music that was previously 
imenjoyed may be greatly enjoyed; and it is a well-known 
result of hashish to give an excessive vividness to the 
sensations. 

How^ contrariwise^ there are substances which^ when 
added to the bloody render sentiency less vivid, is showm 
by other facts similarly reached. We have sedative 
medicines — medicines that diminish the amounts of painful 
consciousness caused by irritations at the periphery of 
the nervous system. And we have agents of the same 
class called angesthetics, which, in a still greater degree, 
hinder the genesis of feelings by the actions that usu- 
ally generate them. These effects so caused, help us to 
understand the stupor produced by the natural anaesthetics, 
carbonic acid and urea; and prove that some variations 
in degree of feeling are determined by variations in the 
activities of excreting organs. 

§ 43. Noy^that we have noted how feelings jnd nervous ; 
changes are facihtated or hindered by the same conditions, we i 
*^37 to collate them in detail. Let us begin by distin- ' 
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guisHrig those nerYOus changes which are accompanied hj 
feelings from those which are not. For^ as we noted in 
; passings several classes of them have objective aspects only 
-I — not present inner faces to consciousness ; and others 
[have subjective aspects in early life but cease to have them, 
in adult life. 

r Chief among the nervous changes that have no identitj.- 
able subjective. aspects^ are those occurring in the .visceral 
- nervous'''‘‘‘^t em. So long as they are normal in their 
lamountS; the stimulations and discharges of which the 
^sympathetic is the seat^ go on without sensations ; and even 
when abnormal^ the resulting discomfort or pain is probably 
not due to them but to disturbance of those cerebro -spinal 
fibres whichaccompanythe sympathetic through all its branch- 
ings. Similarly with the local ganglia and fibres of the heart. 
Ordinarily there is no consciousness of the hearths action j 
and even when the pulsations are violent^ the modifications 
of consciousness do not arise from the state of the hearths 
nervous system^ but from disturbance of cerebro-spinal 
nerves caused by the bounds of the heart against adjacent 
structures. The like holds with the vaso -motor n^ves. 
Under ordinary conditions these regulate the diameters of 
the arteries without our knowing anything about it; and 
though where^ as in a blush^ great dilatation of the vessels 
has been produced^ we are made aware of their action, yet 
we are made aware of it indirectly, through the local change 
in the quantity of blood and the consequent effect on the 
nerves that appreciate temperature. 

I The majority of stimulations and discharge^ occurring^ in 
I the spinal cord, have sul^ective accompaniments. These, 
I however, are not locahzed at those points in the spinal cord 
where the essential nervous changes take place; as is 
proved by the fact that when some lesion of the spinal 
cord which has not injured its lower part, has cut off com- 
munication with the brain, the reflex acts performed by this 
lower part are unconscious. Proceeding upon the inference 
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before drawn (§21) tbat wben a wave of disturbance 
brought by an afferent nerve to a spinal centre^ liberates a 
quantity of molecular motion^ a portion of it^ not discharged 
along the efferent nerves^ is propagated through a centri- 
petal nerve to a higher centre, we may conclude that it is 
this portion which comeS; in the higher centre, to have a 
subjective aspect as a sensation : being there joined with 
other sensations and feelings of other orders into a chain 
of states of consciousness, out of which no sensation is ever 
known to exist. For recognition of a sensation as such or 
such, necessitates the bringing of it into relation with the 
continuous series of sentient states, from some of which, 
simultaneously experienced, it is dissociated by perceived 
unlikeness, and with others of which, previously ex- 
perienced, it is associated by perceived likeness ; and the 
implied comparisons of sentient states are impossible unless 
the correlative nervous changes are put in connexion at one 
place. It does not follow, as it at first seems to 

dp, that feelings are never located in the inferior ^nervous 
centres. On the contrary, it may well be that in lower 
types the homologues of these inferior centres are the seats 
of consciousness . The true implication is that in any case 
the seat of consciousness is that nervous centre to which, 
mediately or immediately, the most heterogeneous impres- 
sions are brought ; and it is not improbable that in the 
course of nervous evolution, centres that were once the 
highest are supplanted by others in which co-ordination is 
carried a stage further, and which thereupon become the 
places of feeling, while the centres before predominant 
become automatic. 

Quite congruous with this conception is the above-named i 
fact, that cer tain nervous changes which^ f 

sjdes jearxy in life cease to "have theni later injife. Many i 
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^distinct feelings; but eventually, the successive steps are 
made wliile consciousness is wholly or almost wholly occu- 
pied with other feelings. Still better is the illustration 
furnished by speech. Each muscular adjustment of the 
vocal ors'ans and each articulate sound made, have, in 
childhood, concomitant sentient states that are vivid, and, 
for the moment, all-absorbing. Gradually, however, these be- 
come less dominant in consciousness ; until at maturity there 
is entire oblivion of the one, and sometimes partial oblivion 
of the other : witness the not unfrequent verbal mistakes 
uncoils cioiisly made in the heat of discussion. Now facts of 
this kind, countless in number and of many varieties, 
are explicable if we regard feelings as the subjective sides of 
such nervous changes only, as are brought to the general 
centre of nervous connections. When we remember that 
early in life each inferior ganglion, or cluster of co- 
operating inferior ganglia, is imperfectly organized, and the 
connections among its fibres incomplete ; we shall see that 
if there comes to it a disturbance, the gush of molecular 
motion liberated, not having in the incompletely-connected 
commissural and efierent fibres, adequate channels of 
escape, will part of it escape along a centripetal fibre to 
a higher centre, so aw’-akening a feehng. And it wall mani- 
festly happen that the approach to automatic action of the 
lower centre, will be an approach to a state in which 
the liberated molecular motion, having in the efierent fibres 
fully-opened channels of emission, will little or none of 
it be forced into centripetal fibres, and will so awaken little 
or no feeling. It is a corollary from this interpretation, 
That all gradations will exist between wholly unconscious 
nervous actions and wEolly conscious ones ; since there will 
be all gradations in the relative amounts of the disturb - 
tinces which take their courses along centripetal fibres. It 
obviously follows, too, that in adult life a nervous action 
may or may not have an identifiable subjective aspect,, 
according as it is strong or weak ; since, if there comes 



f 


106 THE DATA Oi’ PSYCHOLOGT. 

^distinct feelings; but eventually, the successive steps are 
made wliile consciousness is wholly or almost wholly occu- 
pied with other feelings. Still better is the illustration 
furnished by speech. Each muscular adjustment of the 
vocal ors'ans and each articulate sound made, have, in 
childhood, concomitant sentient states that are vivid, and, 
for the moment, all-absorbing. Gradually, however, these be- 
come less dominant in consciousness ; until at maturity there 
is entire oblivion of the one, and sometimes partial oblivion 
of the other : witness the not unfrequent verbal mistakes 
uncoils cioiisly made in the heat of discussion. Now facts of 
this kind, countless in number and of many varieties, 
are explicable if we regard feelings as the subjective sides of 
such nervous changes only, as are brought to the general 
centre of nervous connections. When we remember that 
early in life each inferior ganglion, or cluster of co- 
operating inferior ganglia, is imperfectly organized, and the 
connections among its fibres incomplete ; we shall see that 
if there comes to it a disturbance, the gush of molecular 
motion liberated, not having in the incompletely-connected 
commissural and efierent fibres, adequate channels of 
escape, will part of it escape along a centripetal fibre to 
a higher centre, so aw’-akening a feehng. And it wall mani- 
festly happen that the approach to automatic action of the 
lower centre, will be an approach to a state in which 
the liberated molecular motion, having in the efierent fibres 
fully-opened channels of emission, will little or none of 
it be forced into centripetal fibres, and will so awaken little 
or no feeling. It is a corollary from this interpretation, 
That all gradations will exist between wholly unconscious 
nervous actions and wEolly conscious ones ; since there will 
be all gradations in the relative amounts of the disturb - 
tinces which take their courses along centripetal fibres. It 
obviously follows, too, that in adult life a nervous action 
may or may not have an identifiable subjective aspect,, 
according as it is strong or weak ; since, if there comes 



iS^STHO-PHrSTOLOGT. 


107 


to a finislaed ganglion constructed as described^ a feeble 
disturbance^ the whole of the small quantity of molecular 
motion liberated may be drafted off by the efferent fibres ; 
whereas, if the disturbance is great, the disengaged 
molecular motion, being more than can find its way along 
the efferent fibres, will some of it take a centripetal course 
and cause a subjective change. 


§ 44. A kindred aspect of this correlation presents itself 
when we contemplate feeling as occupying time. A sub- 
jective state becomes recognizable as such, only when it has 
an appreciable duration : it must fill some space in the 
series of states, otherwise it is not known as present. This 
general truth harmonizes with a general truth before 
pointed out respecting nervous action, as well as with the 
above interpretation. 

The observed fact that time is taken in the transit of a 
nerve-wave, is not to the point ; for this transit has no 
concomitant subjective state. But the inferred fact that 
the change set up in a nerve-centre must take time, and 
a more considerable time (§ 85), is relevant; for what is I 
objectively a change in a superionnerye- centre is subjectivelyl 


a feeling, and the duration of it under the one 
measures the duration of it under the other. 


That feeling persists after the^force arousing it ceases, is 
not proved by the lengthened sensation produced by a 
moderate blow on the skin, or by that which follows dip- 
ping the hand into hot-water, or by those which the palate 
and the nostrils experience from pungent substances mo- 
mentarily applied ; for though in such cases the external 
action of the exciting agency is brief, the local changes it ? 
sets up, lasting some time, continue for some time to dis- 
turb the local nerve-fibres. But good evidence is supplied 
by impres^pns on t^ retina. To quote the words of 
Professor Huxley : — A flash of lightning is, practically; 
instantaneous, but the sensation of light produced by that 
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flash endures for an appreciable period. It is found_, in 
factj that a luminous impression lasts for about one-eighth 
of a second; -whence it follows, that if any two luminous 
impressions are separated by a less interval, they are not 
distinguished from one another. For this reason a 
^Catherine-wheel/ or a lighted stick turned round very 
rapidly by the hand, appears as a circle of fire ; and the 
spokes of a coach-wheel at speed are not separately visible, 
but only appear as a sort of opacity, or film, within the tire 
of the wheel 

As above said, this general truth that feeling implies 
time, harmonizes with the interpretation given in the pre- 
ceding section; and supplies a further elucidation of the 
relation between conscious and unconscious nervous action. 
For manifestly, in proportion as nervous co-ordinations 
become more automatic they become mere rapid; and 
for this reason also, cease to present such conspicuous 
subjective aspects. Eetmming to the inferior ganglion, 
or cluster of co-operating ganglia, above described, it 
will be obvious that a state in which the local or- 
ganization is incomplete, and the various afferent and 
commissural fibres not brought into definite relations with 
vesicles, and through them with efferent fibres, must be 
a state in which the molecular motion liberated by an in- 
coming shock of change, will pass through the imperfectly 
differentiated structure with comparative slowness ; and 
there will therefore be an appreciable time during w^hich 
centripetal fibres may receive disturbance. But as fast as 
the local connections of fibres and cells become complete, 
the gush of molecular motion, following the completely- 
f :>rmed channels, will escape rapidly ; and the period during 
which excitement of the centripetrd fibres may take place 
will be abridged. The concomitant subjective state will 
therefore be rendered shorter by the same change that 
renders it feebler. 
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§ 45. Tlie fact tliat each feeling lasts an appreciable time, 
introduces us to the allied fact that each feeling produces 
a greater or less incapacity for a similar feeling, which also 
lasts an appreciable time. This, too, is the subjectiye side 
of a phenomenon before noticed under its objectire side 
(§ 36). For as the duration of a feeling answers to the 
duration of the molecular disintegration in a disturbed 
nerve-centre ; so the subsequent interval of diminished 
ability to feel, answers to the interval during which the 
disintegrated nerve-centre is re-integrating itself. Let us 
observe how among sensations of all kinds we may trace 
conformity to this law. 

An illustration is supplied by the sense of touch. If the 
fingers be repeatedly swept rapidly over something covered 
by numerous small prominences, as the papillated surface 
of an ordinary counterpane, a peculiar feeling of numbness 
in them results : the objects touched the moment after seem 
smoother than usual 3 implying that the small iiTegularities 
on them produce less vivid impressions. That 

the sensation of muscular tension undergoes a variation 
similarly caused, everyone knows. After carrying a very 
heavy body in the hand for some time, a small body held;,, 
in the same hand appears to have lost its w’eight ; showing 
that the nerve-centre which is the seat of the sensation has 
been, for the moment, rendered obtuse. How the ' 

gustatory faculty is exhausted for a time by a strong taste, 
daily experience teaches. When sugar or honey has just ■ 
been eaten, things that are but slightly sweetened seem to 
have no sweetness. While the palate is still hot with 
a curry, an unfavoured dish seems insipid ; and a 
glass of liqueur is fatal to the appreciation of a choice 
wine. Even more marked is that incapacity of 

the sense of smell caused in like manner. The intensity 
of the ^pTeasurable feeling given by a rose held to the 
nostrils, rapidly diminishes ; and when the sniffs have been 
continued for some time, scarcely any scent can be per- 
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ceived. A few minutes^ rest partially restores the impressi- 
bility; but a long interval must elapse before the odour 
is enjoyed as keenly as at first. This quick exhaustion^ 
producing in such cases some disappointment^ has its 
correlative advantage when the smells are disagreeable. 
A^ery soon these become much less perceptible ; and to 
those living in it a stench gives scarcely any annoy- 
ance. The feelings generated by sonorous vibra- 

tions rarely show us this variation in a marked degree ; 
beings as they commonly are^ too short to leave much 
nervous prostration. A strong taste^ or odour^ or sensation 
of muscular tension^ is due to an action on the nerves that 
is maintained for a considerable time ; but the actions to 
v’hich are due those loud sounds required to cause tempo- 
rary unimpressibility, are mostly very brief. Illustrations 
are to be expected only in special cases ; and in these we 
find them. The bang of a cannon is described as deafening 
by those who are close to the cannon when it is fired, be- 
cause they are rendered for a time partially deaf to ordi- 
nary sounds. On men engaged in artillery-practice, the 
repeated explosions entail a dulness of hearing that lasts 
for hours ; and this dulness of hearing becomes per- 
manent in those who are permanently occupied in such 
practice. Numerous and very conclusive proofs 

are supplied by the feelings we receive from Jight. There 
are two classes of them : those showing us a variable sensi- 
bility^ to light in general, as contrasted with darkness ; and 
those showing us a variable sensibility to each kind of light 
— each colour. Under the one head the reader may first be 
reminded of the experience that on going ou t of broa d sun- 
shine into a dimly-hghted place, it is impq^sjblejto discern 

the Surrounding objects : only after a time do they become 

faintly visible, and a considerable interval elapses before they 
are seen with clearness. Disabilities similarly caused are dis- 
closed, when, instead of acting on the retinae as wholes, we 
act diTerently on their different parts. Hence what are called 
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necrative images. Ifj after gazing for some moments at an 
ubjecL presenting strong contrasts of liglit and dark parts^ 
the eyes are turned towards a shaded space,, containing no- 
thing conspicuous^ there will be perceived a transient image 
of the object,, in which the light and dark parts are re- 
^^ersed. The interpretation of this fact is that those por- 
tions of each retina on which strong light had fallen^ to- 
gether mth the answering portions of the optic centres^ 
having undergone the most change with correspond- 
ing production of the most feeling, are the next in- 
stant less capable of undergoing change and evolving 
feeling than the portions on which feeble light had fallen; 
and hence, when they are together exposed to the same 
feeble light, the unexhausted parts appreciate it more than 
the exhausted parts, and a negative image results. The 
cases of the second class are the well-known phenomena of 
subjective complementary colours. After looking intently 
at a surface of bright red, an adjacent surface of white 
seems to have a greenish tint. The explanation is obvious. 
Those nervous elements changed by the rays which produce 
in us the sensation of redness, having been partially inca- 
pacitated, the red rays contained in the white light cause 
less of their appropriate effect than usual; while the blue 
and yellow rays causing their usual effects, and therefore 
relatively-predominant effects, a sensation of greenness 
arises. 

This decrease in the susceptibility to a feeling of any 
kind, which immediately follows a feeling of that kind, 
is not a constant decrease. It is a decrease that varies 
greatly in degree; and from its variation we may derive 
further instructive evidence. Other things equal, it is small 
or great ^ according to the great or small constitutional 
vigour. One of these disabilities lasts for a scarcely 
appreciable time when the vital activities are high ; 
and lasts for a time that becomes lono'er and lonsfer 
as the vital activities flag. Abundant proof of this is 
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iDTuislied by the negative images just described. In 
3'onth. these are scarcely if at all to be observed : only 
Tvben an extremely -vivid retinal impression lias been pro- 
dueedj as by looking at the Sun, is the negative image 
perceptible. But in middle life and afterwards, especially 
in debilitated persons, negative images of ordinary objects 
are very commonly perceived, and often have considerable 
durations. Feeling being the subjective correlate of that 
wbicli we know objectively as nervous action, these facts 
are obvious corollaries from facts set down in the last 
chapter. We there saw that the excitement of a nerve- 
centre involves waste ; and that restoration of the nerve- 
centre to a state of ecpial susceptibility can be effected 
only by repair. Hence the return of fitness for what is 
objectively stimulation and subjectively feeling, will vary 
in quickness according to the rate of repair. When the 
blood is rich and rapidly circulated, the partial disability 
will be but momentary; and, unless the sensation has been 
intense, will be inappreciable. But along with failing nutri- 
tion of the tissues, the disability will become marked and 
its duration longer. In further illustration of this, I may 
name the fact that negative images are most conspicuous 
on^ awaking in the morning, when the circulation is 
slow. The sense of hearing yields parallel evi- 

dence; though evidence of which the parallelism is not 

■* Tliis cbange comes on so gradually that very few remark it ; and the 
usual supposition is that negative images are mucli the same at all ages and 
in all persons. I am able, however, to give personal testimony to the con- 
trar}'. 'When about twenty years of age, my attention was drawn by my 
father to a case in which the circumstances were favourable for perceiving 
the negative image, and in which he perceived it clearly. To me it was 
invisible ; and I well remember his remark, that I should begin to see 
such images as I became older. Ke was right. I now see them distinctly ; 
and, moreover, I observe that they are most distinct at times of least 
It is worth while inquiring how far this change affects the 
api'ieioation of the chromatic harmonies. It seems inferable that tlve 

colours become more perceptible as life a d« 
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immediatelT obrious. Persons on wliom old age or debility 
brings deafness, frequently describe tliemseives as baring 
no difficulty in bearing sounds, but as being unable to 
disentangle and identify words wbon tbey are indistinctly 
or rapidly uttered. Supposing tbat in sucb cases tbe 
iierrous structures concerned suffer from faulty nutrition, 
we bare an explanation of tbis peculiarity. For if eacb of 
tbe successive sounds entails waste of tbe auditory centres, 
and leaves tbem less sensitive to like sounds, it must fol- 
low tbat, wben re-integration is slow, tbe like sounds im- 
mediately afterwards received will produce less than tbeir 
due amounts of sensation. These defects of sensation will 
sbow tbemselves most in a comparative deadness to those 
delicate consonantal modifications by which words are 
mainly distinguished from one another — tbe utterances 
listened to will seem a series of vowel-sounds joined by 
blurred consonants. Hence the reason why persons thus 
affected, ask those who address tbem to articulate slowly 
and clearly. Tbe confusion of impressions produced by 
rapid speech on auditory centres thus debilitated, may be 
conceived by supposing debilitated optic centres to be 
similarly treated. If a person in whom tbe negative 
images are strong, has a series of objects passed before 
bis eyes so fast that be can have only a momentary glance 
at eacb (to parallel tbe momentary opportunity which tbe 
ears have of identifying eacb successive articulation) ; then 
it will manifestly happen tbat tbe negative image of eacb 
object will interfere with, and confuse, tbe positive image 
of tbe next ; and sucb a person will therefore not identify 
tbe successive objects so readily as one whose optic centres 
are repaked with normal speed. As confirming tbe be- 
lief tbat tbis defect of bpaifing is so caused, I may add 
tbat it frequently^ co-exists with the defect of vision to 
which I have compared it j and also that tbe one, like tbe 
other, is most marked early in tbe day, and is diminished 
by \Ybatever invigorates tbe circulation. 
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§ 46. Anotlier class of correlations demands a. passing 
notice. Up to tliis point, tlie feelings considered liave been 
subjective aspects of tliose changes which objectively are 
nervous stimulations. We have now to consider certain 
other feelings which are the inner faces of what on their 
outer faces are nervous discharges. Having traced pretty 
fully the concomitance of sentient states and redpio -motor 
acts, it will suffice to trace briefly the concomitance of 
sentient states and dirigo -motor acts. 

> Certain inferior dirigo -motor acts are unconscious; but 
I omitting these, the law is that with each muscular contraction 
I there goes a sensation more or less definite. This is not a sen- 
I sation indirectly produced through the nerves proceeding in- 
wards from the skin, some of which are nearly always disturbed 
by each bodily motion ; but it is a sensation directly pro- 
duced, either by the discharge itself or by the state of the 
muscle or muscles excited. It is most clearly distinguished 
when, without touching anything and without moving, a 
leg or arm is held out at right angles to the body. 

Vague as are feelings of this class in comparison wdth 
most feelings accompanying nervous stimulations, and much 
less numerous as are the varieties of quality among them, 
they are nevertheless so far definite and different that we 
can, to a certain extent, recognize,, the separate feeling be- 
longing to each separate contraction. We are aware with- 
out looking at it, and without touching anything with it, 
which finger has been bent by the discharge sent to its 
, flexor muscles ; and, by the particular combination of feel- 
ings accompanying the act, the placing of a limb in a given 
attitude is present to consciousness without aid from the 
eyes or hands. I say we can to a certain extent recognize 
the changes we thus set up ; because the differences among 
the sensations of muscular tension soon lose much of their 
distinctness. It is a curious fact that wdien a limb has been 
held for some time in any position, especially if the position 
is one involving but little strain, the subjective state asso- 
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ciated witli tlie nervous discliarge to its muscles^ becomes so 
indefinite tbat tlie attitude of tlie limb is unknown^ if tkere 
loes not liappen to be a recollection of it. 

Besides tke connection between wliat we know objectively j 
as a particular motor act^ and subjectively as a particular feel- 
ing of muscular tension^ tliere is a connection between tke ; 
accompanying motor excitement propagated tkrougliout the 
muscular system^ and a certain diffused feeling of whicli it 
is tke seat. How along witli eack special nervous disckarge^ 
tliere goes a general nervous disckarge, we saw in tke last[ 
cliapter; and here we recur to the relation only to observe^ 
that there is a parallel relation between the concomitant! 
states of consciousness. Thus the vivid sensation caused^ 
by putting the foot into scalding water^ does not lead only 
to the muscular contractions and muscular feelings which 
accompany the sudden -withdrawal of the leg, but also to 
contractions of countless other muscles throughout the 
body^ and a feeling called a shock or start. 

Nor are these subjective states, special and general, that 
accompany special and general discharges to the muscles, 
the only subjective states that accompany discharges. As 
before pointed out, the vascular system and the alimentary 
system receive their shares of each discharge — very appre- - 
ciable when it is intense, and probably in no case wanting; 
and these, too, present inner aspects to consciousness. Some- 
times, indeed, the feelings that go along with discharges 
into the vaso-motor and sympathetic nerves, are the pre- 
dominant ones ; as instance the thrill diffused through the 
body by certain acute creaking sounds said to set the 
teeth on edge or the nausea produced by particular kinds 
of disagreeable odours. 

§ 47. j^e these correlations between neryous ^ 
the concomitant feelings^ guantitatiye ? Is there such con- 
nection between a physical change in the nervous system 
and the psychical change accompanying it, that we may 
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regard the one as an equivalent of tlie other, in the same 
sense as we regard so much heat as the equivalent of so 
niiich motion ? The reader will perhaps expect an afcma- 
tive answer ; but if an affirmative answer is to be given, it 
must be given in a greatly-qualified form. 

On remembering that many nervous actions are always 
unconscious ; on also remembering that various objective 
states of the nervous system which have associated sub- 
jective states early in life, cease to have them later in life; 
and on remembering, further, that at the same period of 
life a change set np in an afferent nerve may cause an 
appreciable feeling, or may not cause it, according as the 
attention is free or occupied; we shall see that the con- 
nection between feelings and nervous changes is con- 
ditioned in a very complex way, and that if they 
are quantitatively related it can be only within the 
narrow limits implied by the complex conditions. If be- 
tween a purely voluntary act and a purely automatic act 
there are gradations — ^if, at the one extreme, feeling is a 
conspicuous accompaniment, and, at the other extreme, 
ceases to be an accompaniment ; then, clearly, in the in- 
termediate phases the amount of feeling must bear a vary- 
ing ratio to the amount of nervous change which the act 
implies. Again, if we assume that what is 

present to consciousness as a sensation of given strength, 
is the correlate of a proportionate molecular disturbance in 
all ihe nervous structures concerned, how shall we interpret 
the sensations distinguished as subjective ? In sundry ab- 
normal states, strong feelings of cold or heat are felt 
throughout the body, though its actual temperature has 
remained unaltered. As in any case of this kind the total 
nervous change cannot have been the same as if the skin 
had fallen or risen in temperature to the degree ordinarily 
required to produce the feeHng, we cannot say that there 
is a quantitative equivalence between the amount of nervo?js 
'bange and the amount of feeling. The disagreeable smell 
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on tlie approacli of a fit, tlie epileptic patient fre- 
quently complains of, affords a yet better illustration. 
Here tlie outer ends of tlie afferent nerves being undis- 
turbed, and only certain central structures irritated, the 
quantity of nervous action is not tbe same as if tbe sensation 
bad been generated by an actual smell. More 

conspicuously still do we see tbe variability of tbis rela- 
tion, when we compare tbe feelings called efforts wltb tbe 
discharges and muscular strains produced by tbem under 
different conditions. If tbe psycbical force known as effort 
were transformable into a constant quantity of physical 
force, then, in any two cases, equal efforts should produce 
equal contractions. But they do not. Great exertion in a 
child fails to evolve from its motor organs the dynamic 
effect which a small exertion evolves from those of a 
man. Any one who is fatigued finds that an intenser 
feeling of strain is requisite to genei’ate a given degree of 
muscular tension, than when he is fresh. And those pros- 
trated by illness show us that immense expenditures of feel- 
ing are needed to perform acts which, during health, need 
scarcely appreciable expenditures of feeling. Doubtless 
these differences are partly due to differences in the 
muscles ; which, when undeveloped or when wasted, are 
excited to smaller amounts of tension by equal amounts of 
discharge. But we must regard them as partly due to the 
imperfect development, or the -worn state, of the interme- 
diate motor centres and efferent nerves, in which a given 
feeling excites a smaller molecular disturbance than when 
they are finished in structure and in complete repair — a 
conclusion enforced by the familiar experience that purely 
nervous acts, as those of thought, require unusual efforts 
when the brain is tired. 

This variability of the quantitative relation between 
nervous actions and psychical states, is equally seen when 
we limit our comparisons to those nervous actions and 
psychical states which occur in the same individual under 
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the same bodily conditions. To show tbat unlike but 
equally intense sensations may be produced by peripheral 
disturbances widely unlike in their amountSj providing they 
arise in different external sense-organs^ is scarcely possible 
vuchout comparing the amounts of the incident forces; 
and this we cannot properly do, since we are here confining 
oiir attention to correlations within the organism. We are 
similarly debarred from going at length into the quantita- 
tive contrasts between the muscular tensions produced by 
the same feeling of effort, according as the muscles excited 
are large or small ; for we cannot well estabhsh these con- 
trasts without measuring the muscular tensions by the 
external actions they are equivalent to. There is, however, 
one class of appropriate cases — those in which irritations 
arising within the organism, set up sensations that cause 
undii'ected motor discharges. Violent toothache, for ex- 
ample, is due to waves of molecular change sent through 
one or two minute afferent nerve-fibres ; but the bodily 
contortions show us that the feeling so produced, suffices to 
send waves of molecular change through various large 
buudles of efferent nerve- fibres, and to contract numerous 
muscles with much force. To which of these disturbances, 
centripetal or centrifugal, is the feeling equivalent ? We 
cannot say to both, for one is many times the other in 
amount ; and we have no reason to say that it is equivalent 
to one rather than to the other : the rational inference being 
that it is not equivalent to either. 

To understand the real relations between objective and 
subjective changes in the nervous system, we need but to 
1‘ecall certain of the conclusions reached in preceding 
chapters. The essential principle of nervous organiza- 
tion we have seen to be that the small amojmts of mo- 
tion received, liberate larger amounts, ai^ fl^^se again 
stilly larger amounts. A disturbance in the end of an 
% afferent nerve is multiplied as it traverses the nerve, and 
the degree of multiplication varies with the len£:th of the 
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nerve; it is mncli more multiplied in tlie first ganglion 
readied,, and increases furtlier in traversing tlie centripetal 
nerve ; it is again multiplied in the superior centre^ to be 
afterwards augmented in its subsequent centrifugal course ; 
and it is once more multiplied^ probably in a far greater 
degree, in tlie contractile substance of tlie excited muscles. 
Hence tlie accompanying feeling, wbicli is tbe subjective 
aspect of this disturbance at one of its intermediate stages, 
can be a quantitative equivalent neither of the initial nervous 
change nor of the terminal nervous change. Moreover, since 
the multiplication varies in degree, being much greater in 
the organs of the higher senses than in those of the lower, 
it follows that the ratio between the amount of feeling and 
the amount of initial change is far from constant ; and the 
evidence clearly indicates a like inconstancy of the ratio 
between the amount of feeling and the amount of terminal 
change, according as one or other muscle or set of muscles 
is made to act. 

How then can there be any quantitative relation, it will 
be„asked. If there is no equivalence between a disturbance 
set up at the periphery and the produced feeling, and no 
equivalence between the produced feeling and the motor 
discharge that follows — if the feeling does not even bear 
the saine ratio to either the initial or the terminal nervous 
change in different cases; what quantitative relation can 
there be? The reply is simple. There is a quantitative 
relation between nervous change and feeling when all other 
things remain the same ; and there is a quantitative relation 
between feeling and resulting contraction when all other 
things remain the same. Supposing every condition to 
continue unaltered, then the stimulus conveyed through 
a given nerve to a given centre, will evoke a feeling that 
inci*eases and decreases in something like the same pro- 
portion as the stimulus increases and decreases; and, sup- 
posing a given muscle to be contracted, then the amount 
of its contraction will hear a tolerably constant i*atio to 
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tiie feeling of effort tliat accompanies tte contraction of 
it. Tlie nature of these correlations may best be expressed 
by numbers. If^ coming through a given afferent nerve, 
a disturbance represented by 1 generates a feeling repre- 
sented by 5, then disturbance 2 will generate feehng 10, 
and disturbance 5 feeling 25 ; and if, acting through a 
given efferent nerve, feeling 5 results in muscular tension 
60, feeling 10 will result in muscular tension 120. But to 
complete this numerical expression of the facts we must 
suppose these ratios to vary with every set of afferent 
nerves and every set of efferent nerves. If we say that 
1 to 5 represents the ratio of disturbance to feeling in the 
sense of touch, then to represent it in the sense of hearing 
will need, say, 1 to 100, and in the sense of sight perhaps 
1 to 1,000 ; and similarly with the ratios throughout the 
motor apparatus, according as the muscles are large or 
small. 

■ In brief, then, the quantitative correlation of feeling 
jand nervous change, holds true only within narrow limits. 
{We have good reason to conclude that at the particular 
place in a superior nervous centre where, in some niys- 
teripus way, an objective change ov nervous action causes a 
subjective change or feeling, there exists a quantitative 
equivalence between the two : the amount of sensation is 
proportionate to the amount of molecular transformation 
that takes place in the vesicular substance affected. But 
there is no fixed, or even approximate, quantitative relation 
between this amount of molecular transformation in the 
sentient centre, and the peripheral disturbance originally 
causing it, or the disturbance of the motor apparatus which 
it may eventually cause. 

j § 48. The feelings called sensations have alone been con^ 
Isidered thus far; leaving out_6F view the feehn”g^5is- 
Itinguished as ^^sae^ionST^^ less definite as they are, 
land not capable"''or^ing made at will the objects of ob- 
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servation and experiment, tlie emotions are more difficult 
to deal witli. But having discerned certain general laws 
to which the simpler feelings conform, we may now ask 
whether, so far as we can see, they are conformed to 
hv the more complex feelings. We shall find that 
they are. 

The conditions essential to the one are essential to the 
other. Emotions, like sensations, may be increased or 
decreased in intensity by altering either the quantity or 
the quality of the blood. That general abundance of 
blood is a cause of emotional exaltation, though tolerably 
certain, is not easily proved; but there is sufficient evidence 
of the converse fact that, other things equal, depletion is a 
cause of apathy. The effect of local abundance of blood is 
undoubted : there is no question that, within limits, the 
amount of emotion varies as the amount of blood supplied 
to the great nervous centres. That nervous stimulants in- 
tensify the emotions, or, as we say, raise the spirits, is 
even more manifest than that they make the sensations 
keener. And it is a familiar truth that sedatives diminish 
what is distinguished as moral pain, in the same way that 
they diminish pain arising in the trunk or limbs. 

That a feeling lasts an appreciable time, is no less 
true of an emotion than of a sensation : indeed the per- 
sistence is relatively conspicuous. The state of conscious- 
ness produced by a flash of lightning, is so brief as to 
seem instantaneous : only by the help of artificial tests are 
sensations of this kind found to have measurable durations. 
But no such tests are needed to prove that emotions con- 
tinue through appreciable periods. Even a simple emotion, 
as of ang^ or fear, does not reach its full strength the 
moment the cause presents itself ; and after the cause is 
removed it takes some time to die away. When hereafter 
we deal with the origin of emotions, and recognize the 
fact that they are of far more involved natures than sensa- 
tions, and imply the co-operation of extremely intricate 
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nervous structures^ we sliail understand liow tliis greater 
duration is necessitated. 

Tliat an emotion^ like a sensation^ leaves behind it a tem- 
porary incapacity^ is also true ; and as the emotion produced 
by a momentary cause lasts longer than a sensation pro- 
duced by a momentary cause, so does the partial incapacity 
for a like emotion last longer than the partial incapacity 
for a like sensation. Passions of all kinds come in gushes 
or bursts. That they often continue for hours and days, 
is true; but they are never uniform throughout hours 
and days. Be it in grief, or joy, or tenderness, there is 
always a succession of rises and falls of intensity — a 
paroxysm of violent feeling vdth an interval of feeling less 
violent, followed by another paroxysm. And then, after a 
succession of these comparatively-quick alternations, there 
comes a calm — a period during which the waves of 
emotion are feebler : succeeded, it may be, by another 
series of stronger waves. As in the case of the sensations so 
in the case of the emotions, this follows from the fact that 
what is objectively a nen^ous action and subjectively a 
feeling, involves waste of the nervous structures concerned. 
The centres which are the seats of emotions undersro dis- 
integration in the genesis of emotions ; and, other things 
remaining equal, thereupon become less capable of genera- 
ting emotions until they are re-integrated. I say, other 
things remaining equal, because the^jrise of an_emotion 
brings blood to the parts implicated, and so long as the 
afflux is increasing the intensity of the emotion may in- 
crease, notwithstanding the waste that has taken place ; 
but the several conditions on which activity depends having 
become constant, a diroinished capacity for emotion inevit- 
ably follows each gusETof^motion. 

^ That daily rises and falls of strength, consequent 
on daily periodicities of waste and repair, occur in the 
emotions as in the sensations, is also tolerably mani- 
fest. Cultivated people, mostly leading lives that exercise 
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their bra'ns too much and their muscles too little^ and 
placed in social conditions that commonly bring* the 
strongest excitements towards the close of the day, are 
subject to an abnormal periodicity. But those w’hose lives 
conform best to the laws of health, exliibit early in the 
day a general joyousness and emotional vivacity greater 
than they do to^vards its close, when appj’oaching sleepi- 
ness is shown by a flagging interest in the things and 
actions around. 

These complex feelings that are centrally hiitiated are 
also like the simple feelings that are peripherally initiated, 
in having general discharges as well as special discharges : 
indeed their general discharges are the more conspicuous 
of the two. A sensation is often visibly followed only by 
local movement : unless very strong its efiect on the organ- 
ism as a whole is unobtrusive. But an emotion, besides 
the more obvious changes it works in the muscles of the 
face, habitually works changes, external and internal, 
throughout the body at large. The respiration, the cii'cula- 
tion, the digestion, as well as the attitudes and movements, 
are influenced by it even when moderate; and everyone 
knows how strong passions, pleasurable or painful, pro- 
foundly disturb the whole system. 


§ 49. Nothing has yet been said about the most con- 
spicuous and most important distinction existing among 
the feelings. Every feeling, besides its minor variations of 
intensity, exists under two strongly-contrasted degrees of 
i nte nsity. There is a vivid form of it which we call an 
actual feeling, and there is a faint form of it which we call 
an ideal feelings What is the nature of this difference as 
interpreted from our present stand-point ? 

'\^Tien studying nerve-structure, we saw that, in addition 
to connections formed by grey matter between the central 
ends of afferent and efferent nerves, these have connec- 
tions with centripetal and commissural nerves, \^hicii 
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are again connected witli more distant nerves. Anti 
when studying’ nerve - function^ we saw that) a disturb- 
ance set up by an afferent nerve in its ganglion^ does 
not affect exclusively the efferent nerve;, but that part 
of it;, conveyed through centripetal and commissural 
nerves^ affects other centres^ and these again others^ until 
it has reverberated throughout the entire nervous system. 
"What follows ? These reverberations are feeble disturb 
ances. And every centre, liable as it is to be strongly 
disturbed through its afferent or centripetal nerve, is liable 
also to be feebly disturbed by these reverberations arriving 
through other nerves. What then must happen with each 
of the libero-^Tiiotor elements composing those higher centres 
in which nervous changes become changes of consciousness ? 
"When it is affected through the direct and fully-opened route, 
by that peripheral impression to which it stands organically 
related, it evolves much molecular motion, becomes an active 
propagator of disturbances throughout the nervous system, 
and is the seat of what we call a real feeling ; but when it 
is affected by these secondary waves diffused from other 
strongly excited parts, it becomes, as compared with them 
(or with itself under the previous condition) a generator of 
but little molecular motion, and is the seat of that faint 
feeling which we distinguish as ideal. In brief, those 
vivid states of consciousness which we know as sensations, 
accompany direct and therefore strong excitations of nerve- 
centres; while the faint states of consciousness which we 
know as remembered sensations, or ideas of sensations, 
accompany indirect, and therefore weak, excitations of 
the same nerve-centres. 

That the contrast of intensity between the effects of 
direct and indirect excitations, though it holds generally, 
does not hold without exception, is a fact quite reconcilable 
with this interpretation. For, on the one hand, a direct 
excitation may be very feeble ; while, on the other hand, 
through a concurrence of diffused disturbances, an indirect 
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fscitation may rise to considerable strengtli. Hence^, oc- 
casionally^ an ideal feeling will become almost or quite 
equal in vividness to a real feeling. Especially may tMs 
happen when the nerve-centre concerned is surcharged with 
blood ; since a small disturbance may then set up in it an 
amount of change equal to that which a great disturbance 
produces when only the ordinary quantity of blood is pre- 
sent. And it is a matter of observation that congested 
nerve-centres are those in which indirectly-excited feeling\s 
reach an intensity scarcely less than that of directly-excited 
feelings. 

When we pass from the feelings called sensations^ of which 
the strong forms are peripherally initiated^ to the feelings 
called emotions, of which the strong forms are centrally 
initiated, we find the difference between the strong and the 
weak forms by no means so great; so that, in fact, ideal 
emotion passes into actual emotion without any line of de- 
marcation. Obviously this is what might be anticipated. 
For whether ideal or actual, emotion is an accompaniment 
of an indirect excitation ; it is not an immediate result 
of peripheral impressions, either simple or combined; 
but a mediate or remote result of them. Hence, all emo- 
tions, vivid and faint, being the subjective aspects of ob- 
jective nervous changes that are produced indirectly, are 
distinguishable only according to the degree of indirectness 
of the excitation, and this admits of insensible gradations. 

§ 50. One more general truth must be set down to com- 
plete the outline. The foregoing inferences joined with 
some contained in the last chapter, introduce us to it. 

It §§ 36, 37, it was pointed out that nerve-centres dis-' 
integrated by action, are perpetually re-integrating them- 
selves, and again becoming fit for action. We saw that 
repair partially makes up for waste from instant to instant, 
and that the arrears of repair are made up daily during 
that period of quiescence when waste almost ceases. W0 
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fiirtlier ss^v tliat the restoration of a nerve-oenb’e to its state 
of integrity^ is not only the filling np of its quantum of de- 
composable matter, but is also the replacing of m.olecules 
most exposed to disturbance^ and consequently the produc- 
tion of a comparatiTely-unstable state. And we saw how, 
after a period of profound repose, there thus arises a con- 
• dition of the nerve-centres such that very slight stimuli cause 
nervous discharges. 

This law applies not generally only, but specially to each 
nerve-centre and each of its component parts. In propor- 
tion as any part of a nerve-centre has been for a long time 
unused — in proportion, that is, as repair of it has gone on 
day after day and night after night unhindered by appre- 
ciable waste, it must be brought to a state of more than 
ordinary instability — a state of excessive readiness to de- 
compose and discharge. What must happen ? In common 
with all other parts, it is exposed to these reverberations 
which from instant to instant fill the nervous system. Its 
extreme instability must render it unusually sensitive to 
these reverberations — unusually ready to undergo change, 
to yield up molecular motion, and to become the seat of 
the concomitant ideal feeling. Besides a great liability 
to the ideal feeling this same condition must entail a great 
strength of it ; and so while the instability continues, a 
strong ideal feeling will be perpetually aroused. As, 
however, the nerve-centre in which such secondary mole- 
cular changes and accompanying ideal feelings are thus set 
up, is somewhat wasted by them, it follows that after they 
have gone on for a considerable period the instability of the 
centre will be diminished : it will no longer be so easily de- 
composed by indirect disturbances, and the Reeling wiU not 
be produced. ” 

Here we have the interpretation of what are called 
iesires. Desires are^ ideal feelings that arise when^ the 
'eal feelingsTo^iiich they correspond have not been jex- 
eiienced for some time. They are then hable to be excited 
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by yariciiisof tlie indirect disturbances reflected from part^ 
io part of tlie nervous system. Tliey are usually vivid and 
persistent in proportion to tlie previous period of rest — - 
more vivid and more persistent tlian ideal feelings of tlie 
same kind under ordinary conditions. But after a pro- 
longed period during wbicli tliey continue to arise and 
almost monopolize consciousness^ tliey become feebler and 
Anally die away. 

§ 51. Sucli are tke leading trutbs of ufEstlio-Pliysiology, 
set forfb witli as mucli fulness as is liere requisite. Sensa- 
tion and emotion in tbeir relations to nervous action^ kave 
been dealt witli generally ; and whatever lias been said of 
special sensations and special emotions has been said merely 
to illustrate a law which holds among all the rest. The 
concomitants^ subjective and objective, of each particular 
kind of sensation and each particular kind of emotion, 
I here pass over. They may be studied to great advantage 
in the works of Professor Bain on The Senses and the 
Intellect y and The . Emotioiis and the Will; in which he 
has given an elaborate account of the connection between 
each particular feeling, simple or complex, and its various 
physical accompaniments. To these works I must com- 
mend the reader who wishes to trace out these minor cor- 
relations. As data for the present treatise, the only facts 
needful to be carried with us are those set forth in the 
preceding sections. They may be summed up thus. 

Feeling of whatever kind is directly ^^nqwn by each 
person in no other place than his own consciousness. That 
feelings exist in the world beyond consciousness, is a belief 
reached only through an involved combination of infer- 
ences. Tha^t. alike in human and inferior beings, feelings 
are accompaniment.s of changes in the peculiar stractnre 
Imown as the nervous system, is also an indiTectly- 
established belief. And that the feelings alone cognizable 
by any individual are products of the action of his own 
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lieTYOiis system^ ttMcIi lie has never seen and on which he 
can try no experiments, is a belief only to be anived at 
Through a farther chain of reasoning. Nevertheless, the 
evidence, though so indirect, is so extensive, so varied, and 
so congruous, that we may accept the conclusion without 
hesitation. 

The conclusion harung been accepted — ^provisionally if 
not permanently — its vahdity is shown by leading us to 
anticipate truly, in one set of cases after another, the par- 
ticular subjective phenomena that accompany particular 
objective phenomena. We have seen that the several 
circumstances which facilitate or hinder nervous action, 
are also circumstances which facilitate or hinder feeling. 
We have seen that as nervous action occupies appreciable 
time, so feeling occupies appreciable time. We have seen 
that each feeling leaves a partial incapacity for a like feel- 
ing, as each nervous action leaves a partial incapacity for 
a like nervous action. We have seen that, other things 
equal, the intensities of feelings vary as the intensities of 
the correlative nervous actions. We have seen that the 
difference between direct and indirect nervous disturbances, 
corresponds to the difference between the vivid feelings 
we call real and the faint feelings we call idea^. And we 
have seen that certain more special objective phenomena 
which nervous actions present, have answering subjective 
phenomena in the forms of feeling we distinguish as desires. 

Thus, impossible as it is to get i mm ediate proof that 
feeling a nd n ervous action are the inner and outer faces of 
t he s ame change, yet the_.„,hypothesis that they are so 
h armon izes with alh the observed facts; and, as elsewhere 
shown (First FrincipleSy^ 4^0], no other verification is pos- 
sible for us than that w&clT results from the establishment 
of complete congruity among our experiences. 
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THE SCOPE OF PSYCHOLOGY. 

§ 52. We may now enter on our special topic. TJius far 
we Pave been occupied with tbe data of Psychology^ and 
not with. Psychology properly so-called. Here leaving the 
foundations we pass to the superstructure. 

Not a few readers will be surprised by the assertion that 
none of the truths we have been contemplating are psycho- 
logical truths. Since the anatomy and physiology of the 
nervous system have occupied so much attention, and since 
it has been growing manifest that there is a fundamental 
connection between nervous changes and psychical . states, 
there has arisen a confusion between the phenoruena which 
underlie Psychology and the phenomena of Psychology itself. 
In reality, all tlie facts ascertained by those who have made 
norve-structure and nerve-function their studies, are facts 
of a simpler order than those rightly termed psychological ; 
though they are facts entering into the composition of 
psychological facts. 

Most will admit without hesitation that t!^j£rst five 
chapters of consist of propositions which are exclu- 

sively morphologicM and physiological. In them the struc- 
ture of the nervous system, its functions, the conditions 
to its action, &c., have been dealt with purely as physical 
phenomena — phenomena as purely physical as the absorption 

K 


CHAPTER YII. 


THE SCOPE OF PSYCHOLOGY. 

§ 52. We may now enter on our special topic. TJius far 
we have been occupied with the data of Psychology^ and 
not with Psychology properly so-called. Here leaving the 
foundations we pass to the superstructure. 

Not a few readers will be surprised by the assertion that 
none of the truths we have been contemplating are psycho- 
logical truths. Since the anatomy and physiology of the 
nervous system have occupied so much attention^ and since 
it has been growing manifest that there is a fundamental 
connection between nervous changes and psychical . states^ 
there has arisen a confusion between the phenomena which 
underlie Psychology and the phenomena of Psychology itself. 
In reahty^ all tlie facts ascertained by those who have made 
nerve-structure and nerve-function their studies, are facts 
of a simpler order than those rightly termed psychological ; 
though they are facts entering into the composition of 
psychological facts. 

Most will admit without hesitation that t he fi rst five 
chapters^ p consist o£ propositions which are esclu- 

si vely morphological and physiological. In them the struc- 
ture of the nervous system, its functions, the conditions 
to its action, &c., have been dealt with purely as physical 
phenomena — phenomena as purely physical as the absorption 

K 


130 


:he data of psYcnoLOG*^. 


§ 


of mitriment or tlie circulatioii of tlie blood. Wiititever 
implications may bave arisen from tbe use of words tbat 
carry witb tbem indirect meanings^ tlie direct meanings of 
all tbe propositions set down have nowhere implied con- 
sciousness or feeling ; and^ ignoring consciousness or feeling, 
they liave left out that which is tacitly or avowedly contained 
in every proposition of Psychology. 

It will probably be thought, however, that at any rate 
truths belonging to Psychology proper are to be found 
in the last chapter. Dealing as the last chapter does with 
the connections between nervous changes and feelings, it 
necessarily becomes, by including a psychical element, a part 
of psychical science. To this the rejoinder is that, though 
it can scarcely be excluded absolutely from the body of this 
science, yet it does not strictly fall within that body, -^stho- 
physiology has a position that is entirely unique. It belongs 
neither to the objective world nor the subjective world ; but 
taking a term from each, occupies itself with the correlation 
of the two. It may with as much propriety be included 
in the domain of physical science as in the domain of psy- 
chical science^ and must be left where it stands, as the 
link between them. 

Perhaps this explanation will increase rather than decrease 
the surprise produced by the assertion that was to be justi- 
hed. To clear up the confusion, we must examine more 
carefully the distinction between the truths which are 
strictly psychological and those which merely enter into 
the composition of psychological truths. 

§ 53. Throughout the preceding chapters, including even 
the last, every proposition set down has expressed some 
relation of phenomena occurring within the hmits of the 
organism. The subject-matter has been the character of 
a structure ; or the effect which a disturbance set up in one 
place has in causing motion in another ; or the connection 
between the physical state of the whole or a part of the 
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organism^ and some general or local nervous process ; or 
tile variable intensity of an action in a nerve-centre as 
determined by a preceding like action ; or tbe interdepen- 
dence of internal physical changes and internal ptfvchical 
changes. That is to say^ the attention has everywhere been 
directed exclusively to co-existences and sequences of which 
the body alone is the sphere. Distinct or tacit 

reference has^ indeed^, frequently been made to some external 
force. Either a disturbing agent lying beyond the limits of 
the organism has been referred to in general terms, or, for 
illustration's sake, this or the other kind of disturbing agent 
has been named. But such references, vague or distinct, 
have been made merely because it was needful to suppose 
something by which an organic change was set up; not 
because this something had to be included in the proposi-- 
tion set down, which in eveiy case formulated an internal 
relation only. The entanglement of phenomena is such, that 
^ve can never cut off absolutely from all others the par- 
ticular phenomena we are dealing with; but, because we 
presuppose these other phenomena, it does not follow that 
the science to which they pertain forms part of the science 
with which we are specially occupied. For instance, it is 
impossible to describe, or think of, a chemical’ experiment 
that discloses some chemical relation, without making dis- 
tinct or tacit references to physical relations — the pouring 
and mixture of liquids, the ascent of bubbles of disengaged 
gas, the falling of a precipitate ; but it is not therefore held 
that we are including physics in our chemistry. Similarly, 
it must be admitted that though the foregoing chapters 
have tacitly assumed environing forces, yet this assumption 
has been simply incidental to the study of internal co- 
existences and sequences. 

Now so long as we state facts of which all the terms lie ^ 
within the organism, our facts are morphological or phy- 
siological and in no degree psychological. Even though 
the relation with which we are dealing is that between a 
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i'=‘:^rvoiis cliange and a feelings it is still not a psycliological 
relation so long as tlie feeling is regarded merely as con- 
nected witli the nervous change, and not as connected with 
seme existence lying outside the organism. As certainly as 
the man who demonstrates by dissection the articulations of 
the bones, and the man who, by a sphygmograph, delineates 
the varying motions of the heart, are respectively studying 
morphology and physiology; so certainly is the man who 
examines nervous structure and experiments on nervous 
function, a student of these same sciences, if he considers 
the inner correlations only and does not simultaneously 
consider the answering outer correlations. 

For that which distinguishes Psychology from the sciences 
oil which it rests, is, that each of its propositions takes ac- 
count both of the connected internal phenomena and of the 
connected external phenomena to which they refer. In a phy- 
siological proposition an inner relation is the essential sub- 
ject of thought ; but in a psychological proposition an outer 
relation is joined with it as a co-essential subject of thought. 
A relation in the environment rises into co-ordinate im- 
portance with a relation in the organism. The thing con- 
templated is now a totally different thing. It is not the 
connection between the internal phenomena, nor is it the 
connection between the external phenomena ; but it is the 
connection hetween these two connections, A psychological 
proposition is necessarily compounded of two propositions, 
of which one concerns the subject and the other concerns 
the object ; and cannot be expressed without the four terms 
which these two propositions imply. The distinction may 
be best explained by symbols. Suppose that A and B are 
two related manifestations in the environment — say, the 
colour and taste of a fruit ; then, so long as we contemplate 
then relation by itself, or as associated with other external 
phenomena, we are occupied with a portion of physical 
science. Isow suppose that a and b are the sensations pro- 
duced in the organism by this peculiar light which the fruit 
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reflects^ and by tbe cbemical action of its juice on tlio 
palate ; then, so long as we study tbe action of tbe liglit on 
tbe retina and optic centres^ and consider liow tbe juice sets 
up in otlier centres a nervous cKange known as sweetness, 
we are occupied with facts belonging to tbe sciences of 
Physiology and ^stbo-physiology. Bat we pass into the 
domain of Psychology the moment we inquire how there 
comes to exist within the organism a relation between a and 
h that in some way or other corresponds to the relation 
between A and B. Pyschology is exclusively concerned with 
this connection between (A B) and (a h ) — ^has to investigate 
its natm*e, its origin, its meaning, &c. 

A moment^s introspection will now make it clear to the 
reader, that he cannot frame any psychological conception 
without thus looking at internal co-existences and se- 
quences in their adjustments to external co-existences 
and sequences. If he studies the simplest act of per- 
ception, as that of localizing a touch in some part of h^‘s 
skin, the indispensable terms of his inquiry are : — on the 
one hand a thing (1) and a position (2), both of which 
he regards as objective; and on the other hand a sensation 
(3), and a state of consciousness constituting his apprehen- 
sion of position (4), both of which he regards as subjective. 
Again, to cite an example from the opposite extreme, 
if he takes for his problem one of his involved sentiments, 
as that of justice, he cannot represent to himself this 
sentiment, or give any meaning to its name, without calling 
to mind actions and relations supposed to exist in the 
environment : neither this nor any other emotion can be 
aroused in consciousness even vaguely, without positing 
something beyond consciousness to which it refers. And 
when, instead of studying Psychology subjectively, he 
studies it objectively in the acts of other beings, he 
similarly finds himself incapable of stirring a step with- 
out thinking of inner correlations in their references to 
outer correlations. 
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§ 54. It is contended "by some tliat Psyctology is a part 
of Biology^ and sliould be merged in it ; and tliose wlio liold 
this view will possibly answer the above argument by 
saying tliat in many cases tbe non-psycbological part of 
Biology also takes into account pkenomena in tbe environ- 
ment^ and even definite connections among tliese pbeno- 
mena. Tlie life of every organism is a continuous adaptation 
of its inner actions to outer actions ; and a complete 
interpretation of tbe inner actions involves recognition 
of tbe outer actions. Tbe annual production of leaves^ 
flowers, and seeds by plants, is adjusted to tbe annual 
changes of tbe seasons ; and there is in animals an adjust- 
ment between external changes in temperature and abund- 
ance, and internal production of ova. Moreover, there are 
many special relations of structure and function in plants 
and animals, that have reference to special relations of struc- 
ture and function in surrounding plants and animals : in- 
stance those arrangements of the sexual organs that fit 
particular phsenogams for being fertilized by the particular 
insects that visit them. 

But true as is this conception of Life (and having based 
the Principles of Biology on it I am not likely to question 
or to undervalue it), I nevertheless hold the distinction 
above drawn to be substantially valid. For through- 
out Biology proper, the environment and its correlated 
phenomena are either hut tacitly recognized, or, if overtly 
and definitely recognized, are so but occasionally ; while 
the organism and its coiTelated phenomena practically 
monopolize the attention. But in Psychology, the cor- 
related phenomena of the environment are at every step 
avowedly and distinctly recognized ; and are as essential 
to every psychological idea as are the correlated phe- 
nomena of the organism. Let us observe the contrast 
as exemplified. We study digestion. Digestion implies 
food. Food implies neighbouring plants or animals. But 
this implication scarcely enters into our study of digestion. 
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unless we ask tlie quite special question — liow tke digestive 
organs become fitted to tbe materials tliej kaveto act upon? 
Again, wlien we interpret respiration we take for granted a 
surrounding oxygenated medium. And yet to show kow 
far tke two may be separated, we need only remember tkat 
tke pkenomena of respiration may be very well traced out 
in one who breatkes a bladder of gas artificially obtained 
from peroxide of manganese or cklorate of potask. Once 
more, if, in following out tke life-ki story of a plant, we kave 
to note tke adaptation of its kooked seeds to tke woolly 
fleece of tke animal wkick accidentally carries tkem off and 
disperses tkem, tkis distinct reference to specially-connected 
pkenomena in tke environment, occurs eitker but once in an 
account of tke plant^s life, or only at long intervals. In fact, 
we may say tkat tke great mass of purely biological pkeno- 
mena may be displayed for some time by an organism de- 
tacked from its medium, as by a fisk out of water. Now 
observe kow different it is with psyckological pkenomena. 
We cannot explain a single act of a fisk as it moves about 
in tke water, witkout taking into account its relations to 
neigkbouring 'Objects distinguisked by specially-related 
attributes. Tke instinctive proceedings of tke insect, 
equally witk tkose wkick in kigker creatures we call in- 
lelligent, we are unable even to express witkout referring 
to tkings around. 

In brief, tken, tke propositions of Biology, wken tkey 
imply tke environment at all, imply almost exclusively its 
few general and constant pkenomena, wkick, because of 
tkeir generality and constancy, may be left out of con- 
sideration; wkereas tke propositions of Psyckology refer 
to its multitudinous, special, and ever-vai’ying pkenomena, 
wkick, because of tkeir speciality and ckangeability, can- 
not be left out of consideration. 

§ 55. Tke admission tkat Psyckology is not demarcated : 
from Biology by a skarp line, wfill perkaps be construed ; 
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into tie admission tiat it cannot rigitly be regarded as a 
distinct science. But those who so construe the admission^ 
misconceive the natures of the relations among the sciences. 
They assume that there exist objectively those clear separa- 
tions which the needs of classification lead us to make 
.subjectively. ^Miereas the fact is, that beyond the divisions 
between the thi*ee fundamental orders of the sciences. Ab- 
stract, Abstract -concrete, and Concrete, there exist ob- 
jectively no clear separations at all: there are only differ- 
ent groups of phenomena broadly contrasted but shading 
off one into another. To those who accept the doctrine of 
Evolution, this scarcely needs saying ; for Evolution being 
a universal process, one and continuous throughout all 
forms of existence, there can be no break — ^no change from 
one group of concrete phenomena to another without a 
bridge of intermediate phenomena. It will be well here, 
however, to show by illustrations that the simpler concrete 
sciences are separable from one another only in the same 
way that Psychology is separable from Biology. 

Astronomy and G^logy are regarded as distinct. But 
Geology is nothing more than a chapter contmning in 
detail one part of a history that was once wholly astrono- 
mic ,* and even now, many of its leading facts belong as 
much to the older part of the history as to the younger. 
Not only do we trace back the Earth to a time when its 
astronomic attributes were uncomplicated by those geo- 
logic ones that have gradually arisen as it cooled ; not only 
in the solar heat, causing the aerial, marine, and fluvial 
currents which work most geologic changes, are we com- 
pelled to recognize an astronomic force ; but in the tidal 
wave we have a phenomenon as much astronomic as geo- 
logic, and as much geologic as astronomic. Even he who 
arbitrarily excludes from astronomy everything but the 
molar motions throughout the Solar System (so ignoring 
the radiant light and heat by which alone the Sun and 
planets are known to us) does not escape this difficulty; 
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for the motion, of the tidal wave is a molar motion gene- 
rated by forces such as generate all other molar motions 
exhibited by the Solar System ; and yet it is at the same 
time a motion of matter on the Earth^s surface^ not dis- 
tinguishable from those other motions of matter which 
constitute geological changes^ many of which^ indeed_, are 
concomitants of it. The separation between Bio- 

logy and Geology once seemed impassable ; and to many 
seems so now. But every day brings new reasons for 
believing that the one group of phenomena has grown out 
of the other. Organisms are highly-differentiated portions 
of the matter forming the Earth^s crust and its gaseous 
envelope ; and their differentiation from the rest has 
arisen^ like other differentiations^ by degrees. The chasm 
between the inorganic and the organic is being filled up. 
On the one hand^ some four or five thousand compounds once 
regarded as exclusively organic^ have now been produced 
artificially from inorganic matter ; and chemists do not 
doubt their ability so to produce the highest forms of 
organic matter. On the other hand^ the microscope has 
traced down organisms to simpler and simpler forms until, 
in the Vrotogenes of Professor Haeckel, there has been 
reached a type distinguishable from a fragment of albumen 
only by its finely-granular character. 

Thus the distinction between Biology and Psychology has 
the same justification as the distinctions between the con- 
crete sciences below them. Theoretically, all the concrete 
sciences are adjoining ti*acts of one science, which has for ; 
its subject-matter, the continuous transformation which the 
Universe undergoes. Practically, however, they are dis- 
tinguishable as successively more specialized parts of the ^ 
total science — parts further specialized by the introduction \ 
of additional factors. The Astronomy of the Solar System is 
a specialized part of that general Astronomy which includes 
our whole Sidereal System; and becomes specialized by 
taking into account the revolutions and rotations of planets 
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aDd satellites. Geology (or ratlier Geogeny let us call Ifc, 
tliat we may include all tkose mineralogical and meteorological 
changes which the word Geology, as now used, recognizes 
but tacitly) is a specialized part of this special Astronomy ; 
and becomes specialized by joining with the effects of the 
EartFs molar motions, the effects of continuous decrease in 
its internal molecular motion, and the effects of the molecular 
motion radiated from the Sun. Biology is a specialized part 
of Geogeny, dealing with peculiar aggregates of peculiar 
chemical compounds formed of the Eartff s superficial ele- 
ments — aggregates which, while exposed to these same 
general forces molar and molecular, also exert certain 
general actions and reactions on one another. And Psy- 
chology is a specialized part of Biology, limited in its appli- 
cation to the higher division of these peculiar aggregates, 
and occupying itself exclusively with those special actions 
and reactions which they display, from instant to instant, 
in their converse with the special objects, animate and in- 
animate, amid which they move. 

But this introduction of additional factors, which differ- 
entiates each more special science from the more general 
science including it, fails in every case to differentiate it 
absolutely; because the introduction of the additional 
factors is gradual. It is so not with the Concrete Sciences 
alone, but even with the Abstract-concrete Sciences, which 
at first sight seem sharply demarcated ; as, for instance, 
Physics and Chemistry. Physics, dealing with changes in 
the distribution of matter and motion considered apart 
from unlikenesses of quality in the matter, is obliged to 
include in its inquiries all the molecular integrations and 
disintegrations caused by alterations of temperature — the 
meltings and evaporations which increase of heat produces, 
as well as the condensations and crystallizations which follow 
decrease of heat. Among other molecular transformations 
resulting from losses and gains of molecular motion, are 
those known as alio tropic — ^transformations which, without 
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appreciably altering tbe degrees of integration^ leave tlie 
molecules so re-arranged that tliey exhibit new properties of 
tbe order we call chemical ; as is shown by their changed 
affinities for the molecules of other substances, and by their 
changed effects on our nerves of sense. Must we class such 
molecular transformations as physical phenomena, because 
in each case the molecules concerned are all of one kind ? 
If so, what are we to say of isomeric transformations, which 
all chemists recognize as of essentially the same nature ? 
In these, molecules of different kinds are concerned. And 
if, because they show us a re-distribution of heterogeneous 
molecules instead of homogeneous ones, we put them in the 
category of chemical phenomena, we arbitrarily dissociate 
two fundamentally-similar classes of facts. Perhaps it will 
be replied that in isomeric transformations the molecules ara 
homogeneous, relatively to the re-distribution they undergo ; 
that each of them, retaining its individuality unchanged, 
comports itself towards the rest as though it were a simple 
molecule; that nothing more takes place than a re-grouping 
of these unchanged molecules ; and that there is thus an 
absence of what constitutes a truly chemical change — union 
or disunion of unlike molecules. The reply is plausible, but 
it is easily disposed of. For there are transformations of 
this nature in which such unions and disunions occur. A 
colloid compound in passing from one of its isomei'ic forms 
to another, very generally parts with some of its contained 
water, or takes up additional water. Does this make the 
change a chemical one ? Then we must relegate to the 
domain of Physics that isomerism which is not accompanied 
by loss or gain of water, and include in the domain of Che- 
mistry that isomerism which is so accompanied — a very 
artificial disunion of the sciences, to which I think neither 
Physicists nor Chemists will agree. IsTevertheless, un- 
decided as is the line winch separates them, we are not 
prevented from recognizing the broad distinction between 
Molecular Physics and Chemistry. The new factor which 
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differentiates Cliemistry from Molecular Physics^ is the 
heterogeneity of the molecules with whose re-distributioir^ 
it deals. And the contrast hence resulting is too strongly 
marked to be obliterated by transitional cases. 

In this way it is, then, that the conspicuous presence 
of additional factors differentiates Psychology from Biology 
proper ; although in Biology proper these factors make an 
occasional appearance. The contrast between the two is no 
more destroyed by such community as exists, than is the 
contrast between night and day destroyed by the occurrence 
of a dawn which belongs as much to one as to the other. 

§ 56. A far more radical distinction remains to be drawn. 
lYhile, under its objectiye aspect, Psychology is to be classed 
as one of the concrete sciences which successively decrease 
in scope as they increase in speciality; under its aubjective 
aspect, Psychology is a totally unique science, independent 
of, and antithetically opposed to, all other sciences whatever. 
The thoughts and feelings which constitute a consciousness, 
and are absolutely inaccessible to any but the possessor of 
that consciousness, form an existence that has no place 
among the existences with which the rest of the sciences 
I deal. Though accumulated observations and experiments 
; have led us by a very indirect series of inferences (§ 41) to the 
belief that mind and nervous action are the subjective and 
objective faces of the same thing, we remain utterly incapable 
of seeing, and even of imagining, how the two are related. 
Mind still continues to us a something without any kinship 
to other things; and from the science which discovers by in- 
trospection the laws of this something, there is no passage^ 
by transitional steps to the sciences which discover the law.', 
of these other things. ' 

Following M. Comte, there are a few who assert that a 
subjective Psychology is impossible ; and to such the above 
I paragraph will, I suppose, be meaningless. But whoever 
I recognizes a subjective Ps 3 "chology, and admits, as ho must. 
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that witlioiit it tliere can be no objective Psychology, tliero-- 
upon finds himself obliged to assign a quite special rank, 
not to the first only, but, by implication, to the second. To 
those who see that the essential conceptions on which Psy- 
chology in general proceeds, are furnished by subjective 
Psychology — to those who see that such words as feelings, 
ideas, memories, volitions, have acquired their several mean- 
ings through self-analysis, and that the distinctions we 
make between sensations and emotions, or between auto- 
matic acts and voluntary acts, can be established only by 
comparisons among, and classifications of, our mental states; 
it will be manifest that objective Psychology can have no 
existence as such, without borrowing its data from sub- 
jective Psychology. And thus perceiving that, until it^ 
acknowledges its indebtedness to subjective Psychology, 
objective Psychology cannot legitimately use any terms that 
imply consciousness, but must limit itself to nervous co- 
ordinations considered as physical only; they %Yill see that 
even objective Psychology contains an element which differ- 
entiates it from the rest of the special concrete sciences 
more than any of these are differentiated from one another. 

The claims of Psychology to rank as a distinct science, t 
are thus not smaller but greater than those of any other I 
science. If its phenomena are contemplated objectively,! 
merely as nervo -muscular adjustments by which the higher ^ 
organisms from moment to moment adapt their actions to 
environing co-existences and sequences,^ its degree of 
speciality, even then, entitles it to a separate place. The 
moment the element of feeling, or consciousness, is used 
to interpret nervo-muscular adjustments as thus exhibited 
in the living beings around, objective Psychology acquires 
an additional, and quite exceptional, distinction. And it is . 
farther distinguished in being linked by this common 
element of consciousness, to the totally-independent science . 
of subjective Psychology — the two forming together a • 
double science which, as a whole, is quite sid gemris. 


THE SCOPE OF PSYCHOLOGY. 


141 


that witlioiit it tliere can be no objective Psychology, tliero-- 
upon finds himself obliged to assign a quite special rank, 
not to the first only, but, by implication, to the second. To 
those who see that the essential conceptions on which Psy- 
chology in general proceeds, are furnished by subjective 
Psychology — to those who see that such words as feelings, 
ideas, memories, volitions, have acquired their several mean- 
ings through self-analysis, and that the distinctions we 
make between sensations and emotions, or between auto- 
matic acts and voluntary acts, can be established only by 
comparisons among, and classifications of, our mental states; 
it will be manifest that objective Psychology can have no 
existence as such, without borrowing its data from sub- 
jective Psychology. And thus perceiving that, until it^ 
acknowledges its indebtedness to subjective Psychology, 
objective Psychology cannot legitimately use any terms that 
imply consciousness, but must limit itself to nervous co- 
ordinations considered as physical only; they %Yill see that 
even objective Psychology contains an element which differ- 
entiates it from the rest of the special concrete sciences 
more than any of these are differentiated from one another. 

The claims of Psychology to rank as a distinct science, t 
are thus not smaller but greater than those of any other I 
science. If its phenomena are contemplated objectively,! 
merely as nervo -muscular adjustments by which the higher ^ 
organisms from moment to moment adapt their actions to 
environing co-existences and sequences,.^ its degree of 
speciality, even then, entitles it to a separate place. The 
moment the element of feeling, or consciousness, is used 
to interpret nervo-muscular adjustments as thus exhibited 
in the living beings around, objective Psychology acquires 
an additional, and quite exceptional, distinction. And it is . 
farther distinguished in being linked by this common 
element of consciousness, to the totally-independent science . 
of subjective Psychology — the two forming together a 
double science which, as a whole, is quite sid gemris. 


142 


THE DATA OF PSYCHOLOGY. 


§ 57. So understanding its scope, we are now prepared to 
enter on tlie study of Psychology proper. The foregoing 
discussion serves not unfitly to introduce the several divi- 
sions into which the entire subject falls. 

First come the Inductions of Psychology ; under which 
title we will deal with the leading empirical generaliza- 
tions presenting them, however, under an aspect some- 

what different from the usual one. And the truths in- 
diictivelv reached will, when possible, be elucidated deduc- 
tively, by affiliating thempn the truths of Neuro-physiology 
and ^Estho-physiology set down in the foregoing chapters. 

AVe wdll next pass to Objective Psychdogy ; of which 
three divisions may conveniently be made. In the first, or 
General Synthesis, we will trace throughout the animal 
kingdom, the progress in these perpetual ^adjustments of 
special inner actions to special outer actions, which accom- 
panies increasing evolution of the nervous system — omitting, 
so far as may be, the element of consciousness. In the 
second, or Special Synthesis, we will consider this same 
progi'ess more closely, with the view of delineating and 
formulating it in terms that imply consciousness. And in 
the third, or Physical Synthesis, an endeavour will be made 
to show how. By an ultimate principle of nervous action, 
this progress is explicable as part of Evolution in general. 

Turning then to Subjective Psychology, the natures of 
particular modes of consciousness, as ascertained by in- 
trospection, wdll first he treated under the head of . Special 
Analysis. And then, under the head of General Analysis, 
we will enter upon the ultimate question of the relation 
between Thought and Things. 

Two remaining divisions wall be devoted, the one to a 
comparison between the results reached in the preceding 
divisions, with a view of showing their congDuity, and the 
other to a series of corollaries constituting that special part 
of Human Psychology on which Sociology must be based. 
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CHAPTER I. 

THE SUBSTANCE OF MIND. 

§ 58. To write a cliapter for tlie purpose of stowing ttat 
notlimg is known^ or can be known^ of tbe subject wliicb tlie 
title of tbe chapter indicates^ will be thought strange. It is^ 
however^ in this case needful — needful because^ in the ab- 
sence of explanation^ much that has gone before^ and much 
that will come hereafter^ may be misintei'preted ; and needful 
also because we have to distinguish between that absolute 
ignorance and that partial knowledge which may be asserted 
according as we give one or other meaning to the terms 
used. 

For if by the phrase su b stance of is to be under- ■ 

stood Mind as quahtatively differentiated in each portion that 
is separable by introspection but seems homogeneous and un- 
decomposable ; then we do know something about the sub- 
stance of Mind^ and may eventually know more. Assuming^! 
an underlying something, it is possible in some cases to see, / 
and in the rest to conceive, hq^v these multitudinous modifi- I 
cations of it arise. But if t&e phrase is taken to mean the 
underling something of -^ich these distinguishable portions 
are formed, ' or of which they are modifications ; ^h§p we 
know nothing abqut^ it, and never can Iniow.,. anything about 
i k . It is not enough to say that such knowledge is beyond 
the grasp of human intelligence as it now exists ; for no 
amount of that which wj_call intelligence, however tran- 
scSdent, can gmsp^ch kn owled ge. 
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Tliese tiro propositions will need a good deal of elucida- 
tion. It will be most convenient to deal first with tbe last 

of tlieni, 

§ 59. To meet all imaginable possibilities^ let ns set out 
with the doctrine of Humej that impressions and ideas are 
the only things known to exists and that Mind is merely a 
name f: r the sum of them. In this case^ the expi^ession sub- 
stance of Mind^^ can have no meaning, unless as applied 
to each or any impression or idea individually. Whence it 
fellows that there are as many different substances of Mind 
as there are different impressions and ideas ; and this 
amounts to the conclusion that there is no substance of Mind 
in the sense imphed; or, at any rate, that we have no evidence 
of its existence. A fortiori, the substance of Mind cannot 
be known. 

Contrariwise, let ns yield to the necessity of regarding 
impressions and ideas as forms or modes of a continually- 
existing something. Failing in every effort to break the 
series of impressions and ideas in two, we are prevented 
from thinking of them as separate existences. WTiile each 
particular impression or idea can be absent, that which 
holds impressions and ideas together is never absent ; 
and its unceasing presence necessitates, or indeed con- 
stitutes, the notion of continuous existence or reality, 

I Existence means nothing more than persistence; and 
Ihence in Mind that which persists in spite of all 
I changes, and maintains the unity of the aggregate in 
Idefiance of all attempts to divide it, is that of which 
fexi&tence in the full sense of the word must be predicated — 
pat which we must postulate as the substance of Mind in 
^pntradistinction to the varying f orms iT^ assumes. But if 
feo, the impossibility of knowing fhe” substance of Mind is 
Imamfest. By the definition, it is that which under- 

I goes the modification producing a state of Mind. Con- 
sequently, if every state of Mind is some modification of 
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tills substance of Mind, there can be no state of mind in 
wbieli the unmodified substance of Mind is present. 

Knowing implies sometbing acted upon and something 
acting upon it. To see that this is undeniable we have but 
to glance at the three intelligible propositions which can 
alone be framed respecting the ultimate character of cogni- 
tion. Suppose the thing presented in consciousness persists 
unchanged ; then, as in the absence of change there is no 
consciousness, there can be no knowledge. Suppose there fol- 
lows something which has no determinate relation whatever 
to its antecedent ; then, the change being wholly indetermi- 
nate, there is no knowledge, since knowledge is the esta- 
bhshment in thought of determinate relations. Suppose 
lastly, that the succeeding something has a determinate 
relation to that which precedes it ; then the implication is 
that the two are linked (if they are not, any other thing may 
equally well follow) ; and to think of a special thing (exist- 
ing) as linked with a special thing (about to exist) is to 
think of the second as having a speciality resulting from the 
co-operation of the first and something else. So that be the 
thing contemplated in the act of cognition a symbolized ^ 
activity existing beyond the Mind, or be it a past state of 
Mind itself, that which contemplates it is distinct from it. 
Hence were it possible for the substance of Mind to be pre- 
sent in any state of Mind, there would still have to be 
answered the question — What is it which then contemplates 
it and knows it? That which in the act of knowing: is affected 
by the thing known, must itself be the substance of Mind. 
The substance of Mind escapes into some new form in recog- 
nizing some form under which it has just existed. Hence 
could the unmodified substance of Mind be presented in 
consciousness, it would still be unknowable; since, until 
there had arisen something different from it, the elements of 
a cognition would not exist ; and as this something different 
would necessarily be some state of Mind, we should have the 
substance of Mind known in a state of Mind, which is a con- 
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, tradiction. In brief, a tbing cannot at tbe same instant be 
[ botli subject and object of tbouglit ; and yet tbe substance 
i of Mind must be tbis before it can be known. 

Again, to know anything is to distinguish it as such 
or such — to class it as of tbis or that order. An object 
is said to be but bttle known, when it is alien to ob- 
jects of which we have had experience ; and it is said 
to be well known, when there is great community of attri- 
butes between it and objects of which we have had expe- 
rience. Hence, by implication, an object is completely known 
when this recognized community is complete ; and completely 
unknown when there is no recognized community at all. 
Manifestly, then, the smallest conceivable degree of know- 
ledge implies at least two things between which some com- 
munity is recognized. But if so, how can we know the sub- 
stance of Mind ? To know the substance of Mind is to be 
conscious of some community between it and some other 
substance. If, with the Healist, we say that there exists no 
other substance ; then, necessarily, as there is nothing with 
which the substance of Mind can be even compared, much less 
assimilated, it remains unknown. While, if we hold with 
the Eealist that Being is fundamentally divisible into that 
which is present to us as Mind, and that which, lying outside 
of it, is not Mind ; then, as the proposition itself asserts a 
difference and not a likeness, it is equally clear that Mind 
remains unclassable and therefore unknowable. 

§ 60. From this absolute ignorance of the substance of 
Mind, considered as the something of which all particular 
states of Mind are modifications, let us now turn to that partial 
Imowdedge of these particular states, as qualitatively “"cha- 
racterized, lyhich lies within our possible grasp. Although 
the individual sensations and emotions, real or ideal, of 
which consciousness is built up, appear to be severally 
simple, homogeneous, unanalyzable, or of inscrutable natures, 
yet they are not so. There is at least one kind of feeling 
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wliicb.; as ordinarily experienced, seems elementary, tliat 
is demonstrabl}^ not elementary. And after resolving it 
into its proximate components, vre can scarcely help sus- 
pecting that other apparently-elementary feelings are also 
compound, and may have proximate components like those 
which we can in this one instance identity. 

Musical sound is the name we give to this seemingly- 
simple feeling which is clearly resolvable into simpler feel- 
ings. Well known experiments prove that when equal 
blows or taps are made one after another at a rate not 
exceeding some sixteen per second, the effect of each is 
perceived as a separate noise ; but when the rapidity with 
which the blows follow one another exceeds this, the noises 
are no longer identified in separate states of consciousness, 
and there arises in place of them a continuous state of 
consciousness, called a tone. On further increasing the 
rapidity of the blows, the tone undergoes the change of 
quality distinguished as a rise in pitch; and it continues 
to rise in pitch as the blows continue to increase in rapidity, 
until it reaches an acuteness beyond which it is no longer 
appreciable as a tone. So that out of units of feeling of the 
same kind, many feelings distinguishable from one another 
in quality result, according as the units are more or less in- 
tegrated. This is not all.- The inquiries of Professor 

Helmholtz have shewn that when, along with one series of 
these rapidly-recurring noises, there is generated another 
series in which the noises are more rapid though not 
so loud, the effect is a change in that quality of the 
tone kno\vn as its timbre. As various musical instruments 
show us, tones which are alike in pitch and strength are 
distinguishable by their harshness or sweetness, their ring- 
ing or their liquid characters ; and all their specific pecu- 
liarities are proved to arise from the combination of one, 
two, three, or more, supplementary series of recurrent noises 
with the chief series of recurrent noises. So that while the 
unlikenesses of feeling known as differences of pitch in tones. 
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are due to differences of integration among the recurrent 
noises of one series^ the nnlikenesses of feeling known as 
differences of timbre , are due to the simultaneous integration 
with this series of other series haying other degrees of inte- 
gration. And thus an enormous number of qualitatively- 
contrasted kinds of consciousness that seem severally ele- 
mentary^ prove to be composed of one simple kind of con- 
sciousness^ combined and re-combined with itself in multi- 
tudinous ways. 

Can we stop short here? If the different sensations 
known as sounds are built out of a common unit^ is it not 
to be rationally inferred that so likewise are the different 
sensations known as tastes^ and the different sensations 
known as odours^ and the different sensations known as 
colours ? Xay^ shall we not regard it as probable that there 
is a unit common to aU these strongly-contrasted classes of 
sensations ? If the unlikenesses among the sensations of 
each class may be due to nnlikenesses among the modes of 
aggregation of a unit of consciousness common to them 
all ; so, too, may the much greater nnlikenesses between the 
sensations of each class and those of other classes. There 
may be a single primordial element of consciousness, and 
the countless kinds of consciousness may be produced by 
the compounding of this element with itself and the re- 
compounding of its compounds with one another in higher 
and higher degrees : so produciug increased multiplicity, 
variety, and complexity. 

Have we any clue to this primordial element ? I think 
we have. That simple mental impression which proves 
to be the unit of composition of the sensation of musical 
tone, is allied to certain other simple mental impressions 
differently originated. The subjective effect produced by 
a crack or noise that has no appreciable duration, is little 
else than a nervous shock . Though we distinguish such a 
nervous shocx asoeT^ging to what we call sounds, yet it 
does not differ very much from nervous shocks of other 
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kinds. An electric discharge sent through the hodj, 
causes a feeling akin to that which a sudden loud report 
causes. A strong unexpected impression made through the 
eye^, as by a dash of lightning, similarly gives rise to a 
start or shock; and though the feeling so named seems, 
like the electric shock, to have the body at large for its 
seat, and may therefore be regarded as the correlative 
rather of the efferent than of the afferent disturbance, yet 
on remembering the mental change that results from the 
instantaneous transit of an object across the field of vision, 

I think it may be perceived that the feeling accompanying 
the efferent disturbance is itself reduced very nearly to the 
same form. The state of consciousness so generated is, 
in fact, comparable in quality to the initial state of con- 
sciousness caused by a blow (distmguishing it from the pain 
or other feeling that commences the instant after) ; which 
state of consciousness caused by a blow, may be taken as 
the primitive j..nd typical form of the nervous shock. The 
fact that sudden brief disturbances thus set up by different 
stimuli through different sets of nerves, cause feelings 
scarcely distinguishable in quality, will not appear strange 
when we recollect that distinguishableness of feeling implies 
appreciable duration ; and that when the duration is greatly 
abridged, nothing more is known than that some mental 
change has occurred and ceased. To have a sensation of 
redness, to know a tone as acute or grave, to be conscious 
of a taste as sweet, implies in each case a considerable con- 
tinuity of state. If the state does not last long enough to 
admit of its being contemplated, it cannot be classed as of 
this or that kind ; and becomes a momentary modification 
very similar to momentary modifications otherwise caused. 

It is possible, then — ^may we not even say ^prqbable — ^that 
sometSing of Jbe order as that which we call a nervous 

shock is the ultimate unit of consciousness ; an d that "aH the 
uSikenesses among our feelings result from unlike .modes ; 
of integration of this ultimate unit. I say of the samef 
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order^ because there are discernible differences among 
nervous shocks that are differently caused ; and the primi- 
tive nervous shock probably differs somewhat from each of 
them. And I say of the same order for the further reason^ 
that while we may ascribe to them a general likeness in 
nature we must suppose a great unlikeness in degree. 
The nervous shocks recognized as such^ are violent — ^must 
be violent before they can be perceived amid the pro- 
cession of multitudinous vivid feelings suddenly interrupted 
by them. But the rapidly-recurring nervous shocks of 
which the different forms of feeling consist^ we must assume 
to be of comparatively moderate, or even of very slight, 
intensity. "Were our various sensations and emotions com- 
posed of rapidly-recurring shocks as strong as those ordi- 
narily called shocks, they would be unbearable : indeed life 
would cease at once. We must think of them rather as 
successive faint pulses of subjective change, each having 
the same quality as the strong pulse of subjective change 
distinguished as a nervous shock. 

The reader will at once see, if he has not already seen, 
the complete congruity between this view and the known 
character of nerve-action. As pointed out in § 33, experi- 
' ments show that the so-called nerve-current is inte rmittent 
— consists of waves which follow one another from the place 
where the disturbance arises to the place where its effect is 
felt. The external stimulus in no case acts continuously on 
the sentient centre, but sends to it a series of pulses of 
5 molecular motion. Hence, in concluding that the subjective 
jeffect or feeling, is composed of rapidly-recurring mental 
i shocks, we simply conclude that it corresponds with the 
1 objective cause — ^the rapidly-recurring shocks of molecular 
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as a crack or a report ; and tken^ wlien tkere is extern ally- 
generated a succession of such aerial waves^ each -working 
its individual physical effect on the auditory structures^ and 
its individual psychical effect as a kind of shocks we see 
that if the recurrent physical effects exceed a certain speed, 
the recurrent psychical effects are consolidated into a sensa- 
tion of tone. So that here the nerve pulses and the pulses' 
(ff feeling clearly answer to one another; and it can scarcely- 
he doubted that they do so throughout.* 

We must not omit a further indirect evidence equally! 
unlooked for and stinking. A conceivable solution is af-| 
forded by this hypothesis of two problems which, in its! 
absence, seem entirely insoluble. How is it .possible forj 

* Though, in the cases of the other sensations^ it is equally certain that 
the disturbances propagated through the afferent and centripetal nerves are 
intermittent, yet we cannot in the same way trace the genesis of the suc- 
cessive waves. A tolerably good clue to their mode of genesis, is, however, 
furnished by t^_action of light on the retina. Possibly it will be antici- 
pated that I am about to assign the rapidly-recurring pulses of the etherial 
medium, as the causes of pulses recurring with equal rapidity in the optic 
nerves ; but I am far from intending to do this. Neither the velocities of 
the nerve-waves, nor the intervals between the nerve -waves, would yield 
the least countenance to such an interpretation ; even were it reconcilable 
with the principles of physics. Undulating molecules of ether acting on 
the immeasurably-heavier undulating molecules of matter, can work ap- 
preciable changes in them only by accumulation of minute effects. If 
certain etherial undulations correspond in rate with the undulations of some 
molecule of matter united with others into a compound ; then this molecule 
may, by a long succession of etherial impacts, have its oscillations so in- 
creased in their sweep as to cause detachment of it, and consequent de- 
composition of the compound molecule [Principles of Biology, § 13). But 
for the effects of etherial impacts to be thus accumulated, time is required ; 
and appreciable time is experimentally shown to be taken by the decom- 
positions which light effects. Hence, then, a ray of light falling on one of 
the sensitive elements of the retina, may be supposed to decompose now one 
unstable molecule and now another, at intervals very long as compared with 
those of the etherial undulations, though very short as estimated by cur 
measures ; and the decomposition of each molecule may be supposed to send 
along a connected nerve-fibre, the wave of molecular change which, under 
its subjective aspect as a nervous shock, becomes the unit of composition of 
the sensation called light 
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feelings so different in quality as tliose of Heat^ of taste, of 
colour^ of tone, &c., to arise in nervous centres closely allied 
'to one anotlier in composition and structure ? And Iioty, in 
the course of evolution, can there have been gradually 
differentiated these vddely-unlike orders, and genera, and 
species, of feelings ? Possible answers are at once supplied 
if we assume that diverse feelings are produced by diverse 
modes, and degrees, and complexities, of integration of the 
allesred ultimate unit of consciousness. If each wave of 
molecular morion brought by a nerve-fibre to a nerve- 
centre, has for its correlative a shock or pulse of feeling ; 
then we can comprehend how distinguishable differences 
of feeling may arise from diSerences in the rates of recur- 
rence of tlie waves, and we can frame a general idea of the 
way in which, by the arrival through other fibres, of waves 
recurring at other rates, comppjund^ w of molecular 
motion may be formed, and give rise to units of compound 
feelings : which process of compounding of waves and pro- 
duction of correspondingly-compounded feelings, we may 
imagine to be carried on without limit, and to produce any 
^^amount of heterogeneity of feelings. After recognizing this 
possibility, the visible likenesses of nervous centres that are 
the seats of different feelings, cease to be mysterious ; since 
the structures of these nervous centres need differ only as 
much as is requisite to produce different combinations 
of the waves of molecular motion. Similarly, there dis- 
! appears the difficulty of understanding how the multitu- 
dinous diverse forms of feeling have been evolved from a 
^primitive simple sensibility ; since complications of the 
Wolecular motions, and concomitant feelings, must have 
gone on fari passu with correlative complications of minute 
structures, organized little by little. 

, § 61 . 'Hie nature of Mind as thus conceived, will be 

elucidated By comparing it with the natu re of Ma tter ; 
and the fact that a parallelism exists between that which 
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cliemists have established respecting Matter and that which 
we here suppose respecting Mind, will help to justify the 
conception. 

Multitudinous substances that seem to be homogeneous 
and simple, prove to be ideally heterogeneous and com- 
pound ; and many that appear wholly unrelated are shown 
by analysis to be near akin. Here is a group of them quite 
different in their apparent characters, which have an essen- 
tial component in common. Here is another group simi- 
larly held together by the universal presence of some other 
component. And then these seeniingly-different substances 
each characterizing a different group, turn out them- 
selves to contain an element common to the two. Fov 
instance, there is a large class of salts formed by sulphuric 
acidj another large class formed by nitric acid ; another 
by acetic acid ; and so on. And these acids, along with 
many others, are all discovered to have oxygen for their 
active constituent. Moreover, there is reason 

to suspect that the so-called simple substances az'e them- 
selves compound; and that there is but one ultimate form 
of Matter, out of which the successively-inore complex- 
fprins_of ^ M are built up. By the different grouping 
of units, and by the combination of the unlike groups 
each with its own kind and each with other kinds, it is 
supposed that there have been produced the kinds of matter 
we call elementary ; just as, by further compositions simi- 
larly carried on, these produce further varieties and com- 
plexities. And this supposition the phenomena of allo- 
tropism go far to justify, by showing us that the same mass 
of molecules assumes g[uite different properties when the. 
mode of aggregation is changed. 

If, then, we see that by unlike arrangements of like units, 
all the forms of Matter, apparently so diverse in nature, ^ 
may be produced — if, even without assuming that the so- | 
called elements are compound, we remember how from a few | 
of these there may arise by transformation and by combina- S 
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tion numerous seemingly-simple substances^ strongly con- 
trasted with, tlieir constituents and witli one another ; we 
shall the better conceive the possibility that the . multi- 

■ tudinous forms of Mind known as different feelings^ may be 
composed of simpler units of feeling, and even of units 
fundamentally of one kind. We shall perceive that such 
homogeneous units of feeling may, by integration in diverse 
ways, give origin to different though relatively- simple feel- 
ings; by combination of which with one another more com- 
plex and more unlike feelings may arise ; and so on con- 
tinuously. 

. Here, indeed, it may be added that something beyond 
I analogy may perhaps exist bet\Yeen the methods of material 
I an d m ental evolution. When we recal the fact that mole- 

■ cules are never at rest, and that by carrying their individual 
rhythmical motions into the compound molecules formed of 
them, they produce compound rhythms — when we recollect 
the extreme complexity of the molecules of nervous matter, 
and imagine how various and involved must be the rhythms 
of which they are the seats — when, further, we infer the count- 
less modifications of rhythms that must under such conditions 

r. become possible ; we shall dimly see a fitne ss of molecular 
structure for originating, and being affecfeff by, the diver- 
sities and complications of molecular pulses above described. 

* AVe shall suspect that there may be here a further corre- 
I spondence between a known cause of physical heterogeneity 
^and the supposed cause of psychical heterogeneity, 

§ 62. AVhile reading the last two sections, some will 
perhaps have thought that they stand in direct contra- 
diction to the section preceding them. After alleging that 
the substance of Mind cannot be known, an attempt is 
forthwith made to show that Mind is, certainly in some 
cases and probably in all, resolvable into nervous shocks; 
anci that these nervous shocks answer to the waves of 
molecular motion that traverse neiwes and nerve-centres. 
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Tlins not only is the snbstnnce of Mind supposed to he 
knowable as having this universal character, but it is 
closely assimilated to, if not identified with, nervous 
change. 

The alarm is groundless however. Tlie foregoing reason- 
ing brings ns no nearer to a solution of the final question. 
Even could we succeed in proving that Mind consists of 
homogeneous units of feeling of the nature specified, we 
should be unable, to say what Mii^d is; just as we should' 
be nimble to say what Matter is, could we succeed in de- 
composing it into those ultimate homogeneous units of 
which it is not improbably composed. In the one case, as in ; 
the other, the ultimate unit must remain, for the reasons as-| 
signed at the outset, absolutely unknown. The reduction of i 
all the more complex forms to the simplest form, leaves us ^ 
with nothing but this simplest form as the term out of 
which to frame thought ; and thought cannot be framed 
out of one term only. Kepresentation and re-representation 
of this ultimate unit of consciousness in terms of itself, 
leaves us at last just where we were at first. And repre- 
sentation of it in any other terms involves a contradiction. : 
For to think of it as having some assigned nature, is to 
think of it in some other mode of consciousness ; in which 
case such other mode of consciousness cannot have this unit 
of consciousness for its component, which is contrary to the 
hypothesis. 

IVhen the two modes of Being which we distinguish as 
Subj ect and Object, have been severally reduced to their 
lowest terms, any further comprehension must be an assimila- 
tion of these lowest terms to one another ; and, as we have 
already seen, this is negatived by the very distinction of Sub- 
ject and Object, which is itself the consciousness of a differ- 
ence transcending all other differences. So far from helping^ 
us to think of them as of one kind, analysis serves but tO;, 
render more manifest the impossibility of finding for them al 
commop concept — a thou ght under which they can be united. 
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I j Let it; be granted that all existence distinguished as oh- 

jective^ may be resolved into the existence of nnits of one 
kind. Let it be granted that every species of objective 
activity_, may be understood as due to the rhythmical motions 
of such ultimate units ; and that among the objective ao 
tivities so understood^, are the waves of molecular motion 
propagated through nerves and nerve-centres. And let it 
further be granted that all existence distinguished as sub- 
jective^ is resolvable into units of consciousness similar in 
nature to those which we know as nervous shocks ; each of 
which is the correlative of a rhythmical motion of a material 
' unit; or group of such units. Can we then think of the sub- 
jective and objective activities as the same ? Can the oscil- 
? lation of a molecule be represented in consciousness side by 
' side with a nervous shock; and the two be recognized as 
l one ? Iso effort enables us to assimilate them. That a unit 
of feeling has nothing in common with a unit of motion; be- 
comes more than ever manifest when we bring the two into 
juxtaposition. And the immediate verdict of consciousness 
thus given; might be analytically justified were this a fit 
place for the needful analysis. For it might be shown that 
the conception of an oscillating molecule is built out of many 
units of feeling; and that to identify it with a nervous shock 
would be to identify a whole congeries of units with a single 
unit. 

§ 63. Here; indeed; we arrive at the barrier which needs to 
be perpetually pointed out ; alike to those who seek mate- 
rialistic explanations of mental phenomena; and to those who 
' are alarmed lest such explanations may be found. The last 
class prove by their fear; almost as much as the first prove by 
' their hope; that they believe Mind may possibly be inter- 
preted in terms of Matter ; whereas many whom they vitu- 
perate as materialists^ are profoundly convinced that there 
is not the remotest possibility of_ so interpreting thSa. 

■ For^lhose whO; not deterred by foregone^^conclus^^^ 
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puslied tlielr analyses to tlie uttermost^ see very clearly 
that the concept we form to ourselves of Matter, is but the! 
symbol of some form of Power absolutely and for ever un- 
known to us ; and a symbol which we cannot suppose to be 
like the reality without involving ourselves in contradictions 
(First Frinciijles, § 16). They also see that the representa- 
tion of all objective activities in terms of Motion, is but a re- 
presentation of them and not a knowledge of them ; and 
that we are immediately brought to alternative absurdities 
if we assume the Power manifested to us as Motion, to be 
in itself that which we conceive as Motion [First Prin- 
ciples ^ § 1 7). When with these conclusions that Matter and 
Motion as we think them are but symbolic of nnknowablee 
forms of existence, we join the conclusion lately reached that 
Mind also is unknowable, and that the simplest form under ' 
which Yv^e can think of its substance is but a symbol of some- - 
thing that can never be rendered into thought ; we see that^^^ 
the whole question is at last nothing more than the question 
whether these symbols should be expressed in terms of those 
or those in terms of these — a question scarcely worth de-t 
cidingj since either answer leaves us as completely outside ^ 
of the reality as we were at first. 

Nevertheless, it may be as well to say here, once for all, t 
that were we compelled to choose between the alternatives of' 
translating mental phenomena into physical phenomena, or 
of translating physical phenomena into mental phenomena, 
the la^r alternative would seem the more acceptable of the 
two. Mind, as known to the possessor of it, is a circum- 
scribed aggregate of activities ; and the cohesion of these ae- 
tirities, one with another, throughout the aggregate, com- 
pels the postulation of a some^in g of which they are the 
activities. But the same* experiences which make him 
aware of this coherent aggregate of mental activities, 
simultaneously make him aware of activities that are not 
included in it — outlying activities which become known by 
their effects on this aggregate, but which are experimentally 
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proved to be not coherent with it, and to be coherent with 
one another {First Principles^ §§ 43^ 44). As, bj the defi- 
nition of them, these external activities cannot be brought 
within the aggregate of activities distinguished as those of 
Mind, they must for ever remain to him nothing more than 
the unknown correlatives of their effects on this aggregate; 
and can be thought of only in terms furnished by this aggre- 
gate. Hence, if he regards his conceptions of these activities 
hying beyond Mind, as constituting knowledge of them, he is 
I deluding himself: he is but representing these activities in 
I terms of Mind, and can never do otherwise. Eventually he 
■*^is obliged to admit that his ideas of Matter and Motion, 

\ merely symbolic of unknowable realities, are complex states 
|of consciousness built out of units of feeling. But if, after 
admitting this, he persists ia asking whether units of feeling 
are of the same nature as the units of force distinguished 
as external, or whether the units of force distinguished as 
external are of the same nature as units of feeling; then 
the reply, still substantially the same, is that we may go 
farther towards conceiving units of external force to be 
identical with units of feeling, than we can towards con- 
ceiving units of feeling to be identical wdth units of external 
force. Clearly, if units of external force are regarded as abso- 
lutely unknown and unknowable, then to translate units of 
feeling into them is to translate the known into the unknown^ 
Tvhich is absurd. And if they are what they are supposed to 
be by those who identify them with their symbols, then the 
difficulty of translating units of feeling into them is insur- 
mountable : if Force as it objectively exists is absolutely 
alien in nature from that which exists subjectively as 
Feeling, then the transformation of Force into Feeling 
is unthinkable. Either way, therefore^, it is impossible to 
Irderpret inner exigence in terms of ..outer existence. But 
•if, on the'” other hand, units of Force as they exist ob- 
jectively, are essentially the same in nature with those mani- 
fested subjectively as units of Feeling; then a conc eivab le) 
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iypotliesis remains open. Every element of tliat aggregate 
of activities constituting a consciousness^ is known as be- 
longing to consciousness only by its coliesion ^yith. tbe 
rest. Beyond tlie limits of tliis colierent aggregate of 
activities; exist actmties quite independent of it; and 
wbicb cannot be brouglit into it. We may imagine; tbeU; 
that by tlieir exclusion from tbe circumscribed activities 
constituting consciousness; these outer activities; tbougb. of 
the same intrinsic nature; become antithetically opposed in 
aspect. Being disconnected from consciousness; or cut off 
by its limitS; they are thereby rendered foreign to it. hTot 
being incorporated with its activities; or linked vuth these 
as they are with one another; consciousness cannot; as it 
were, run through them; and so they come to be figured as 
unconscious — are symbolized as having the nature called 
material as opposed to that called spii'itual. While; however, 
it thus seems an imaginable possibility that units of external 
Force may be identical in nature with units of the force 
known as Feeiing, yet we cannot by so representing them get 
any nearer to a comprehension of external Force. Foi-; as 
already shown, supposing all forms of Mind to be composed 
of homogeneous units of feeling variously aggregated, the 
resolution of them into such units leaves us as unable as 
before to think of the substance of Mind as it exists in such 
units ; and thus, even could we really figure to ourselves all 
units of external Force as being essentially like units of 
the force known as Feeling; and as so constituting a uni- 
versal sentiency, we should be as far as ever from forming 
a conception of that which is universally sentient. 

Hence though of the two it seems easier to translate so- 
called Matter into so-called Spirit, than to translate so- 
called Spirit into so-called Matter (which latter is, indeed, 
wholly impossible) ; yet no translation can carry us beyond 
our symbols. Such vague conceptions as loom before us 
are illusions conjured up by the wrong connotations of our 
words. The expression substance of Mind,^^ if we use it 
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in any otlier waj than as the x of our equation^ inevitably 
I betrays us into errors; for we cannot think of substance 
j save in terms that imply material properties. Our only 
j course is constantly to recognize our symbols as symbols 
i only ; and to rest content with that duality of them which 
' our constitution necessitates. The Unknowable as mani- 
fested to us within the limits of consciousness in the shape 
of Feeling, being no less inscrutable than The Unknowable 
as manifested beyond the limits of consciousness in other 
shapes, we approach no nearer to understanding the last 
by rendering it into the first. The conditioned form under 
which Being is presented in the Subject, cannot, any more 
tban the conditioned foim under which Being is presented 
in the Object, be the Cnconditioned Being common t-o 
the two. ' . 
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CHAPTBE IL 


THE COMPOSITION OP MINB, 

§ 6-i. In the last chapter we incidentally encroached on 
the topic to which this chapter is to he devoted. Certain 
apparently-simple feelings were shown to he compounded of 
units of feeling ; whence it was inferred that possibly, if not 
probably, feelings of other classes are similarly compounded. 
And in thus treating of the composition of feelings, we, by 
implication, treated of the composition of Mind, of which 
feelings are themselves components. 

Here, however, leaving specnlations abont the ultimate 
composition of Mind, we pass to observations on its proxi- 
mate composition. Accepting as really simple those con- 
gtitnents of Mind which are not decomposable by introspec- 
tion, we have to consider what are their fundamental 
distinctive characters, and what are the essential principles 
of arrangement among them. 

§ 65. The prpximate components of Mind are of two j 
hroadly-contrasted kinds — Peelings and the Eelations 
between feelings. Among the members of each group there 
exist multitudinous unlikenesses, many of which are ex- 
tremely strong ; hut such unlikenesses are small compared 
with those which distinguish members of the one group 
from members of the other. Let us, in the first place, con- 
sider what are the characters which all Feelings have in 
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coHTHion, and Tidiat arc tlio cliaracters wliicli all Tl elation s 
between feelings liave in common. 

Each feeling, as we here de ^ e it, is any portion of con- 
sciousness wMcli occupies a place sufB.ciently large to give it 
a perceivable, individuality ; wliicli lias its individuality marked 
off from adjacent portions of consciousness by qualitative con- 
trasts; and wbicli, wken introspectively contemplated, appears 
to be liomogeneoiis. These are the essentials. Obviously if, 
under introspection, a state of consciousness is decomposable 
into unlike parts that exist either simultaneously or succes- 
sively, it is not one feeling but two or more. Obviously if 
it is indistinguishable from an adjacent portion of con- 
sciousness, it forms one with that portion — is not an indi- 
\T.dual feeling but part of one. And obviously if it does 
not occupy in consciousness an appreciable area,, or an 
appreciable duration, it cannot be kno^vn as a feeling. 

A relation between feelings is, on the contrary, charac- 
terized by occuppng no appreciable part of consciousness. 
Take away the terms it unites, and it disappears along 
with them ; having no independent place — no indivi- 
duality oi its own. It is true that, under an ultimate 
analysis, what we call a relation proves to be itself a kind 
of feeling — the mo ment ary feeling accompanying the tran- 
^tion from one conf^cuous feeling to an adjacent__con- 
spicnous feeling. And it is true that, notwithstanding its 
extreme brevity, its qualitative character is appreciable ; for 
relations are (as we shrdl hereafter see) distinguishable from 
one another only by the unhkenesses of the feelings w-hich 
accompany the momentary transitions. Each relational 
feeling may, in fact, be regarded as one of those nervous 
shocks which vre suspect to be the units of composition of 
feelings ; and, though instantaneous, it is knowm as of greater 
or less strength and as taking place with greater or less 
facility. But the contrast between these relational feelings 
and what we ordinarily call feelings, is so strong that we 
must class them apart. Their extreme brevity, their small 
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variety^ and tlieir dependence on tlie terms they nnite^ 
diderentiate tliem in an nnmistakeable way.* 

Perliaps it will be well to recognize more fully tbe truth 
tbat this distinction cannot be absolute. Besides admitting 
tliatj as an element of consciousness^, a relation is a momen- 
tary feeling, we must also admit that just as a relation can 
have no existence apart from the feelings wliicli form its 
terms, so a feeling can exist only by relations to other feel- 
ings which limit it in space or time or both. Strictly 
speaking, neither a feeling nor a relation is an independent 
element of consciousness : there is throughout a dependence 
such that the appreciable areas of consciousness occupied by 
feelings, can no more possess individualities apart from the 
3‘elations which link them, than these relations can possess 
individualities apart from the feelings they link. The 
essential distinction between the two> then, appears to be 
that whereas a relational feeling is a portion of con- 
sciousness inseparable into parts, a feeling ordinarily so- 
called, is a portion of consciousness that admits imaginary 
division into like parts which are' related to one another in 
sequence or co-existence. A feeling proper is either made 
up of like parts that occupy time, or it is made up of like 
parts that occupy space, or both.- In any case, a feeliug 
proper is an aggregate of related like parts, while a rela- 
tional feeling is undecomposable.- And this is exactly the 
contrast between the two which must result if, as we have 
inferred, feelings are composed of units of feeling, or shocks, 

§ 66 Simple feelings as above defined, are of various 
kinds. To say anything here about the classification of 

* It will perhaps be objected tbat some relations, as those between things 
which are distant in Space or in Time, occnp3’^ distinguishable portions of 
consciousness. These, however, are not the simple relations between 
adjacent feelings which we are here dealing with. They are relations that 
bridge over great numbers of intervening feelings and relations ; and come 
into existence only by quick transitions through these inten^ening states, 
ending in the consolidation of them* 
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tlierrij involves some forestalling* of a future ctapter. This 
breach of order^ however^ is unavoidable ; for until certain 
provisional groupings have been made^ further exposition is 
scarcely practicable. 

Limiting our attention to seemingly-homogeneous feelings 
ias primarily experienced^ they may be divided into the 
: feehngs which are centrally initiated and the feelings which 
are peripherally initiated — emotions and sensations. These 
have widely unlike characters. Towards the close of this 
volume evidence will be found that while the sensations are 
relatively simple^ the emotions^ though see m i n g to be sim- 
ple are extremely compound; and that a marked contrast 
of character between them hence results. But without 
referring to any essential unlikeness of composition^ we shall 
shortly see that between the centrally-initiated feelings and 
the peripherally-initiated feelings^ fundamental distinctions 
^§iy.-he established by introspective comparison. 

A subdivision has to be made. The peripherally-initiated 
feelings^ or sensation^ may be grouped into those which^ 
caused by disturbances at the ends of nerves distributed on 
the outer surface^ are taken to imply outer agencies, and 
those which, caused by disturbances at the ends of nerves 
distributed within the body, are not taken to imply outer 
agencies ; which last, though not peripherally initiated in 
the ordinary sense, are so in the physiological sense. But as 
between the exterior of the body and its interior, there are 
all gradations of depth, it results that this distinction is a 
broadly marked one, rather than a sharply marked one. We 
shah, however, find that certain differential characters among 
the sensations accompany this difference of distribution of 
the nerves in which they aiuse ; and that they are decided 
in proportion to the relative snperfici^ity or centra 
these nerves. 

In contrast with this class of primary or real feelingSj^ ■ 
thus divided and subdivided, has to be set the complemen- 
tary class of secon dary or ided fe^ngs, similarly divided 
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and sntdivided. Speaking generally, tke two classes differ 
greatly in intensity. Wkile tke primary or originally-pro- 
dxiced feelings are relatively vivid, tke secondary or re- 
produced feelings are relatively faint. It sliould be added 
tliat tke vivid feelings are taken to imply objective exciting 
agents tEen and tkere acting on tke peripEery of tEe 
nervous system ; while tEe faint feelings, tEougE taken to 
imply objective exciting agents wEicE tEus acted at a past 
time, are not taken to imply tEeir present action. 

We are thus obEged to carry witE us a classification based 
on structure and a classification based on function. TEe 
dixdsion into centrally-initiated feelings, caked emotions, 
and peripEerally-initiated feelings, called sensations ; and tEe 
subdivision of these last into sensations that arise on tEe 
exterior of tEe body and sensations that arise in its interior; 
respectively refer to differences among tEe parts in action.,... 
Whereas the division into vivid or real feelings and faint 
or ideal feelings, cutting across the other divisions at right 
angles as we may say, refers to difference of amount in the 
actions of these parts. TEe first classification has in view 
unlikenesses of kind among the feelings ; and the second, a 
marked nnlikeness of degree, common to all the kinds. 

§ 67, From the classes of simple feelings we pass to the 
classes of simple relations between feelings, respecting which 
also, something must be said before we can proceed. In 
default of an ultimate analysis, which cannot be made at 
present, certain brief general statements must suffice. 

As already said, the requisite to the existence of a rela-: 
tion is the existence of two feelings between which it is 
the link. The requisite to the existence of two feelings is 
some difference. And therefore the requisite to the exist- 
ence of a relation is the occurrence of a change — the passage 
from one apparently-nniform state to another apparently- 
uniform state, implying the momentary shock produced by 
the commencement of a new state. 
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from one apparently-nniform state to another apparently- 
uniform state, implying the momentary shock produced by 
the commencement of a new state. 
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It follows that the degree of the change or sheet, con- 
stituting in other words the consciousness of the degree of 
difference between the adjacent states, is the ultimate basis 
of the distinctions among relations. Hence the fundamental 
division of them into relations between feelings that are 
equal, or those of hkeness, (which however must be divided 
by some portion of consciousness that is unlike them), and 
relations between feelings that are unequal, or those of un- 
Hkeness. These last fall into what we may distinguish as 
relations of descending intensity and relations of ascending 
intensity, according as the transition is to a greater or to a 
less amount of feehng. And they are further distinguish- 
able into relations of quantitative unhkeness, or those occur- 
ring between feelings of the same nature but different 
in degree, and relations of qualitative unlikeness, or those 
occurring between feelings not of the same nature. 

Relations thus contemplated simply as changes, and 
grouped according to the degree of change or the kind of 
change, severally belong to one or other of two great 
categories which take no account of the terms as like or 
unlike in nature or amount, but which take account only of 
their order of occurrence, as either simultaneous or succes- 
sive. This fundamental division of relations into those of co- 
existence and those of sequence, is, however, itself dependent 
on the preceding division into relations of equahty between 
feelings and relations of inequality between them. Tor 
relations themselves have to be classed as of like or unlike 
kinds by comparing the momentary feelings that attend the 
establishment of them, and observing whether these are like 
or unlike , and, as we shall hereafter see, the relations of 
co-existence and sequence are distinguished from one another 
only by a process of this kind. 

§ 68. Having defined simple feelings and simple rela- 
tions, and having provisionally classified the leading kinds 
of each, we may now go on to observe how Mind is raa^a 
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up of tliese elements^, and liow different portions of it are 
characterized by different modes of combination of them. 

Tracts of consciousness formed of feelings that are cen- 
trally initiated^ are widely unlike tracts of consciousness 
formed of feelings that are peripherally initiated ; and of the 
tracts of consciousness formed of peripherally-initiated feel- 
ings^ those parts occupied by feelings that take their rise 
in the interior of the body are widely unlike those parts 
occupied by feelings that take their rise on the exterior of 
the body. The marked unlikenesses are in both cases due to 
the greater or smaller proportions of the relational elements 
that are present. Whereas among centrally-initiated feel- 
inofs, the mutual limitations, both simultaneous and sue- 
cessive^ are vague and far between; and whereas among 
peripherally-initiated feelings caused by internal disturb- 
ances^ some are extremely indefinite^ and few or none 
definite in a high degree ; feelings caused by external dis- 
turbances are mostly related quite clearly^ alike by co- 
existence and sequence^ and among the highest of them the 
mutual limitations in space or time or both^ are extremely 
sharp. These broad contrasts^ dependent on the extent 
to which the elements of feeling are compounded with the 
elements of relation^ cannot be understood^ and their import- i 
ance perceived^, without illustrations. We will begin with I 
those parts of Mind distinguished by predominance of tho;' 
relational elements. 

Eemembering that the lenses of the eye form a non- 
sentient optical apparatus that casts images on the retina, 
we may fairly say that the retina is brought more 
directly into contact with the external agent acting on it 
than is any other peripheral expansion of the nervous 
system. And it is in the tracts of consciousness produced 
by the various lights reflected from objects around and 
concentrated on the retina, that we find the elements of 
feeling most intimately woven un with tbe elements of 
relation. The multitudinous states of consciousness yielded 
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by vision^ are above all others sharp in their mutual limi- 
tations : the differences that occur between adjacent ones 
are extremely definite. It is further to be noted that the 
relational element is here dominant under both of its funda- 
mental forms. Some of the feelings simultaneously limit one 
another with great distinctness^ and some of them with equal 
distinctness successively limit one another. I.he 

feelings caused by actions on the general surface of the 
body are also marked off clearly^ though by no means so 
clearly as those which arise in the retina. Sensations of 
touch initiated at points on the skin very near one another^ 
form parts of consciousness that are separate though adja- 
cent ; and these are distinguishable not only as co-existing 
in close proximity but also as distinct from kindred sensa- 
tions immediately preceding or immediately succeeding 
them. Moreover the definiteness of their mutual hmita- 
tions, in space if not in time^ is greatest among the sensa- 
tions of touch proceeding from parts of the surface which 
have^ in a sense, the greatest externality — the parts which, 
like the tips of the fingers and the tip of the tongue, 
have the most frequent and varied converse with outer 
objects. Next in the definiteness of their mutual 
limitations come the auditgry feelings. Among such of 
these as occur together, the relations are marked with 
imperfect clearness. Received through uncultivated ears^ 
only a few simultaneous sounds are vaguely separable in 
consciousness; though received through the ears of a 
musician, many such sounds may be distinguished and 
identified. But among successive sounds the relational 
components of mind are conspicuous. Differences between 
tones that follow one another, even very rapidly, are clearly 

• The tongue is a much more active tactual organ than at first appears. 
The mechanical impressions it receives are not limited to those given by 
the food which it manages during mastication ; but at other times it is 
perpetually exploring the inner surfaces of the teeth, which are to it external 
bodies. 
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perceived. But tlie demarcations are less decided tlian 
those between contrasted sensations in the field of 
dsion. Passing to the sensations of taste, we 

see that these, less external in their origin (for it is not in 
the tip of the tongue, but over its hinder part and the back ’ 
of the palate, that the gustatory nerves are distributed), are 
comparatively indefinite in their relations. Such distinc- 
tions as may be perceived between tastes that co-exist are 
comparatively vague, and can be extended to but two or 
three. Similarly, the beginnings and ends of successive 
tastes are far less sharp than the beginnings and ends of the 
visual impressions we receive at every glance ; nor can suc- 
cessive tastes be distinguished with anything like the same 
rapidity as successive tones Even more unde- 

cided are the mutual limitations among sensations of 
smell, which, like the last, originate at a considerable dis- 
tance from the surface (for the nose is not the seat of smell : 
the olfactory chamber, with which the nostrils communicate, 
is seated high up between the eyes). Of simultaneous^ 
smells the discrimination is very vague ; and probably not 
more than three can be separately identified. Of 
smells that follow one another, it is manifest that they 
begin and end indefinitely, and that they cannot be expe- 
rienced in rapid succession. 

We come now to the peripherally-initiated feelings set 
up by mtem^l disturbances. Among these the most super- 
ficial in origin and most relational as they exist in con- 
sciousness, are the sensations of musculai^ tension. Though, 
except when making vigorous efforts, these are but feeble , 
though such as are present together mutually limit one 
another in a very vague way ; and though their beginnings 
and ends are so blurred that a series of them is but indis- 
tinctly separable into parts ; yet they are juxtaposed and 
contrasted to the extent implied by discriminations and recog- 
nitions of them — discriminations and recognitions so partial, 
however, as frequently to require indirect verifications. It 
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sboald be added tbat tbe relations among muscular feelings 
are variable in abundance and distinctness. They are most 
conspicuous when the feelings come from muscles that are 
smallj and in perpetual action, as those which move the 
eves, the fingers, and the vocal organs ; and least conspicuous 
when the feelings come from muscles that are large or 
centrally seated, or both, as those of the legs and of the 
trunk. Passing over abnormal feelings of pain and 

discomfort due to disturbances of nerves distributed within 
the limbs and body, among which the small proportion of 
the relational element is manifest, it will suffice if we come 
at once to the feelings originating in parts that are remotest 
from the external world, and which, as least relational, are 
most distinguished from those we set out with. !^n£er^ is 
extremely vague in its beginning and end. Commenmng un- 
obtrusively and ceasing gradually, it is utterly unlike those 
feehngs which, closely contiguous in time, make one another 
distinct by mutual limitation. Neither is it appreciably 
marked out by co-existing feelings : its position among 
simultaneous states of consciousness is indeterminate. And 
this indefiniteness of relation, both in space and time, cha- 
racterizes other visceral feeling both normal and abnormal. 

Of the centraUy-inhate^ feelin or emotions, much Jhe 
same has to , be said as of_the last. Their beginnings and 
endings in time are comparatively indefinite, and they have 
no definite locahzations in space. That is to say, they are 
not limited by preceding and succeeding states of conscious- 
ness with any precision ; and no identifiable bounds are put 
to them by states of consciousness that co-exist. Here, then, 
the relajioji^ element of mind is extrem ely inconspicuou s. 
The sequences among emotions that can occur in a given 
period, are comparatively few and indeterminate; and 
between such two or three emotions as can co-exist it is 
impossible to distinguish in more than a vague way. 

§ t>9. Further and equallj-imi)ortant distinctions obtain 


172 


THE 1X1)1:0110X3 OF PSYCHOLOGY. 


sboald be added tbat tbe relations among muscular feelings 
are variable in abundance and distinctness. They are most 
conspicuous when the feelings come from muscles that are 
smallj and in perpetual action, as those which move the 
eves, the fingers, and the vocal organs ; and least conspicuous 
when the feelings come from muscles that are large or 
centrally seated, or both, as those of the legs and of the 
trunk. Passing over abnormal feelings of pain and 

discomfort due to disturbances of nerves distributed within 
the limbs and body, among which the small proportion of 
the relational element is manifest, it will suffice if we come 
at once to the feelings originating in parts that are remotest 
from the external world, and which, as least relational, are 
most distinguished from those we set out with. !^n£er^ is 
extremely vague in its beginning and end. Commenmng un- 
obtrusively and ceasing gradually, it is utterly unlike those 
feehngs which, closely contiguous in time, make one another 
distinct by mutual limitation. Neither is it appreciably 
marked out by co-existing feelings : its position among 
simultaneous states of consciousness is indeterminate. And 
this indefiniteness of relation, both in space and time, cha- 
racterizes other visceral feeling both normal and abnormal. 

Of the centraUy-inhate^ feelin or emotions, much Jhe 
same has to , be said as of_the last. Their beginnings and 
endings in time are comparatively indefinite, and they have 
no definite locahzations in space. That is to say, they are 
not limited by preceding and succeeding states of conscious- 
ness with any precision ; and no identifiable bounds are put 
to them by states of consciousness that co-exist. Here, then, 
the relajioji^ element of mind is extrem ely inconspicuou s. 
The sequences among emotions that can occur in a given 
period, are comparatively few and indeterminate; and 
between such two or three emotions as can co-exist it is 
impossible to distinguish in more than a vague way. 

§ t>9. Further and equallj-imi)ortant distinctions obtain 


THE COilPOSITlON OP MIND. 


178 

between the tracts of consciousness thus broadly contrasted; 
and tJicy are similarly caused. Presence of the relational 
elements, seen in tlie mutual limitations of feelings, simul- 
taneous and successive, is accompanied by tbe mutual cobe- 
sion of feelings; and absence of tbe relational elements, 
seen in tbe indeterminate boundaries of feelings in space 
and time, is- accompanied by tbeir incoberence. Let us 
re-observe tbe tracts of consciousness above compared. 

Tbe sbarply-defined patebes of colour tbat occur together 
in a visual impression, are indissolubly united — ^beld rigidly 
in juxtaposition. And successive visual feelings, sucb as are 
produced by transferring tbe gaze from one object to 
another, bave a strength of connection tbat gives a fixed 
consciousness of tbeir order. Thus tbe visual feelings, 
above all others distinguished by tbe sharpness of tbeir 
mutual limitations, are absolutely coherent in space and 
very coherent in time. Between sensations of 

touch given by an object grasped, tbe cohesion is not so 
great. Though the two feelings produced by two points 
felt simultaneously by a finger, bold together so that 
they cannot be removed far from one another in conscious- 
ness ; yet tbe bond uniting them has much less rigidity than 
the bond uniting tbe visual feelings produced by the two 
points ; and when the feelings are more than two, their con- 
nections in consciousness are loose enough to permit of 
much variation in tbe conception of tbeir relative positions. 
Still tbe strength of links between co-existing feelings of 
touch is considerable; as is also that between successive 
feelings of the same kind. Among the simultaneous 

feelings caused by sioiultaneous sounds, especially if they are 
nob in harmony, tbe defect of cohesion is as marked as the 
defect of mutual limitation. But among the successive feel- 
ings produced by successive sounds, we find that along with 
distinct mutual limitations tliere go decided mutual cohe- 
sions. Sequent notes, o?‘ articulations, cling together witii 
tenacity. Much less clearly bounded by one 
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another as are tastes^ simultaneous and successive^ they are 
also comparatively incolierent. Among co-existent tastes 
there are no connections like those between co-existent 
visual feelings^ or even hke those between the sounds pro- 
duced at the same instant by a band ; and tastes do not hold 
together in sequence as do the tones of cadence. Of 

smells the like is true. Along with vagueness in the bound- 
ing of one by another there goes but a feeble linking together. 

The feelings accompanying muscular actions have cohe- 
sions that are hidden in much the same way as are their 
limitations. The difficulty of observing the mutual limita- 
tions of muscular feelings, is due to the fact that each muscle^ 
or set of muscles, passes from a state of rest to a state of 
action or from a state of action to a state of rest^ through 
gradations that occupy an appreciable time ; and that, con- 
sequently, the accompanying feelings instead of beginning 
and ending strongly, shades off at both extremes. Being 
thus weak at the places where they are contiguous, these feel- 
ings are incapable of strong cohesions. Indeed, if we except 
those which accompany great efforts, we may say that they 
are altogether so faint compared with most others that their 
relations, both in kind and order, are necessarily incon- 
spicuous. Their cohesions are in a great degree those 
of automatic nervous acts ; and are by so much the less the 
cohesions of conscious states. Those very vague 

feelings which have their seats in the viscera, may, as before, 
be exemplified by hunger. Here where we reach such ex- 
treme indefiniteness of limitation, both in space and time, we 
reach an extreme want of cohesion. Hunger does not 
suddenly follow some other into consciousness; nor is it 
suddenly followed by some other. Neither is there any 
simultaneous feeling to which it clings. The relational 
element of Mind is almost absent ; holding only in a feeble 
degree with some tastes and smells. 

Lastly, amcmg the centrally-initiated feelings, or emotions, 
the same connection of characters occurs. When emotions 
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co-exist; tLey can scarcely be said to bold together: the 
bond between tbem is so feeble; that each may disappear 
witbont affecting tbe otbers. Between sequent emotions tbe 
links bave no appreciable strength : no one is attached to 
another in such way as to produce constancy of succession. 
And though between emotions and certain more definite 
feelings which precede them; there are strong connections; 
yet these connections are not between emotions and single 
antecedent feelingS; but between emotions and large groups 
of antecedent feelings; and even this cohesion, very vari- 
able in its strength; may entirely fail. 

§ 70. A further trait in the composition of Mind; de- 
pendent on these correlated traitS; may next be set 
down. We have seen that tracts of consciousness formed 
of feehngs produced by external disturbances; are mostly 
distinguished by predominance of the relational element, 
involving clearness of mutual hmitation and strength of 
cohesion among the component feelings ; and we have seen 
that; contrariwise; the feelings produced by internal disturb- 
ances, peripheral and central, are mostly distinguished by 
comparative want of the relational element, involving propor- 
tionate defect of mutual limitation and cohesion. We have 
now to observe that the tracts of consciousness thus broadly 
contrasted; are, by consequence, broadly contrasted in the 
respect that, in the one case, the component feelings can 
unite into coherent and vrell-defined clusters, while, in the 
other case, they cannot so unite. 

The state of consciousness produced by an^object seen, is ' 
composed of sharply-outlined lights, shades, and colours, ■ 
and the co-existent feehngs and relations entering into one ^ 
of these groups form an indissoluble whole. To a consider- 
able degree, successive visual feelings cling together in 
defined groups. As most of them are caused by moving 
objects more or less complex, it is difficult to trace this clus- 
tering of them in sequence apart from their clustering in 
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antecedent feelingS; but between emotions and large groups 
of antecedent feelings; and even this cohesion, very vari- 
able in its strength; may entirely fail. 

§ 70. A further trait in the composition of Mind; de- 
pendent on these correlated traitS; may next be set 
down. We have seen that tracts of consciousness formed 
of feehngs produced by external disturbances; are mostly 
distinguished by predominance of the relational element, 
involving clearness of mutual hmitation and strength of 
cohesion among the component feelings ; and we have seen 
that; contrariwise; the feelings produced by internal disturb- 
ances, peripheral and central, are mostly distinguished by 
comparative want of the relational element, involving propor- 
tionate defect of mutual limitation and cohesion. We have 
now to observe that the tracts of consciousness thus broadly 
contrasted; are, by consequence, broadly contrasted in the 
respect that, in the one case, the component feelings can 
unite into coherent and vrell-defined clusters, while, in the 
other case, they cannot so unite. 

The state of consciousness produced by an^object seen, is ' 
composed of sharply-outlined lights, shades, and colours, ■ 
and the co-existent feehngs and relations entering into one ^ 
of these groups form an indissoluble whole. To a consider- 
able degree, successive visual feelings cling together in 
defined groups. As most of them are caused by moving 
objects more or less complex, it is difficult to trace this clus- 
tering of them in sequence apart from their clustering in 
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co-existence. But if we take tke case of a bird that 
suddenly flies past close to a window out of which we are 
lookings it is manifest that the successive feelings form a con- 
sciousness of its line of movement so defined and coherent 
that we knoWj without having moved the eyes^ what was its 
exact course. The clustering of auditory feelings^ 

comparatively feeble among those occurring simultaneously^ 
is comparatively strong among those occurring successively. 
Hence the consolidated groups of sounds which we know in 
consciousness as words. Hence the chains of notes which 
'we remember as musical phrases. The clustering of 

tactual feelings in relations of co-existence_, though by no 
means so decided as the clustering of co-existent visual feel- 
ings, either in the extent or complexity of the clusters or the 
firmness with which their components are united, is never- 
theless considerable. When the hand is laid on some small 
object, as a key, a number of impressions may be dis- 
tinguished as separate though near one another ; but while 
their mutual relations are so far fixed that approximate 
limits within which they exist are known, they do not 
constitute anything like such a fixed and defined group as 
those given by vision of the key. This imperfect clustering 
in co-existence is accompanied by imperfect clustering in 
sequence. The successive feelings produced by a fly 
creeping over the hand, hold together strongly enough and 
definitely enough to constitute a consciousness of its genei'al 
movement as being towards the wrist or from the wrist, 
across from right to left or from left to right ; but they do 
not form a consciousness of its exact course. Taste.s 

unite only into very simple and incoherent clusters in 
co-existence ; while in sequence they scarcely unite at all. 
And the like is true of smells. 

Such capability of clustering as is displayed by the peri- 
pherally-initiated feelings^caused hy internal disturbances, 
occurs among those accompanying the movements of 
muscles. But. along with the comparative vagueness of 
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limitation and want of strong coliesion wMcli cliaracterizo 
tliese feelings^ tkere goes a comparative indistinctness of tko 
clusters. Tliougli tie nervous acts of wiici muscular 
motions are results^ combine into groups witi muci pre- 
cision, yet tie combination of tiem, at first feeble, becomes 
strong only by repetition. And as tie repetition wiici 
makes tie combination strong, makes it to tie same extent 
automatic, tie concomitant feelings become less and less 
distinct, and fade from consciousness as fast as tiey unite. 
How, in muscular acts, complete clustering and unconscious- 
ness go together, is seen in tie fact tiat consciousness im- 
pedes clustered muscular acts. After having many times 
gone through tie series of compound movements required, 
it is possible to walk across tie room in tie dark and 
^ lay hold of tie handle of tie door — so long, tiat is, as tie 
movements are gone through unthinkingly. If tiey are 
consciously made, failure is almost C;ertain. Of 

tie further class of feelings initiated within tie body, 
including appetites, pains, &c., it is scarcely needfal to say 
that there is among them no formationt of coherent groups. 
Their great indefiniteness of limitation and accompanying 
^ want of cohesion, forbid unions of theii, either simultaneous 
or successive. » 

Obviously the emotions are characterized by a like want 
of combining power. A confused ajnd changing chaos is 
produced by any of them which co-exist. In fact, the ab- 
sence among them of capacity for pniting, is as marked 
as its presence among those visual feelings with which we 

set out. 1 

( 

'' 

§ 71. We come now to more complex manifestations of 
these general contrasts. In tracts pf consciousness where 
the relational element predominatep, and where the clus- 
tering of feelings is consequently decided, the clusters 
themselves enter into relations one ijvith another. Grouped 
feelings, together with the relations uniting them, are 
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fused into wlioles 'svMcli, comporting fhemselves as single 
feelings do^ combine witb other such consolidated groups 
in definite relations ; and even groups of groups^ similarly 
fused^ become in like manner limited by^ and coherent with, 
other groups of groups. Conversely, in tracts of conscious- 
ness where the relations are few and vague, nothing of the 
kind takes place. 

It is among the visual feelings, above all others multi- 
tudinous, definite, and coherent in their relations, that this 
compound clustering is carried to the greatest extent. 
Along with the ability to form that complex consciousness 
of lights, shades, and colours, joined in relative positions, 
which constitute a inan as present to sight, there goes the 
ability to form a consciousness of two men in a definite “and 
coherent relation of position — ^there goes the ability to form 
a consciousness of ai crowd of such men; nay, two or more 
such crowds may be jmentally combined. The aggregate of 
definitely-related vissual feelings known as a house, itself 
aggregates with others such to form the consciousness of a 
street, and the streets to form the consciousness of a 
town. Though the compound clustering of visual feelings 
in sequence is not so I distinct or so strong, it is still very 
marked. Numerous complicated images produced by objects 
seen in succession, haifg together in consciousness with con- 
siderable tenacity. | There is little, if any, cluster- 

ing of clusters among^ the simultaneous a-uditpry feelings. 
But among the successive auditory feelings there are 
definite and coherent Combinations of groups with groups. 
The fused set of soun ds we call a word, unites with many 
others such into a sentence. In some minds these clusters 
of clusters of successive sounds again cluster very definitely 
and coherently: many successive sentences are, as we 
say, accurately remembered. And similarly, musical 
phrases will cling together into a long and elaborate 
melody. Amcmg the tactual feelings this com- 

poimd clustering is scarcely traceable, either in space or 
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poimd clustering is scaWcely traceable, either in space or 
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time; and tliere is not tlie remotest approacli to it in tlie 
olfactory and gustatory feelings. 

For formas sake it is needful to say tliat tkese higlier 
degrees of mental composition are entirely wanting among 
tke internally-initiated feelings. Only among those wliich 
accompany muscular motion is tliere any approacli to it ; 
and here the compound clusterings, like the simple cluster- 
ings entails progressing unconsciousness. 

§ 72. One more kindred trait of composition- must he set 
down. Thus far we have observed only the degrees of mu- 
tual limitation^ of cohesion, and of complex combining power, 
among feelings within each order. It remains to observe 
the extent to which feelings of one order enter into rela- 
tions with those of another, and the consequent amounts 
of their mutual limitations and of their combining powers. 
To trace out these at all fully would carry us into unman- 
ageable detail. We must confine oursel^res to leading facts. 

Feelings of different orders do not limit one another 
as clearly as feelings of the same order do. The clus- 
tered colours produced by an object at which we look are 
hut little interfered with hy a soun^^the sound does not 
put any appreciable boundary to them in consciousness, but 
serves merely to diminish their dominance in consciousness. 
Neither the combined noises which make up a conversation 
at table, nor the impressions received through the eyes from' 
the dishes on the table, are excluded from the mind hy the 
accompanying tactnal feelings and tastes and smells, as 
much as colours are excluded by colours, sounds by sounds, 
tastes by tastes, or one tactual feeling by another. Ofi 
sensations arising within the body, and still more of 
emotions, it may be said that, unless intense, they disturb 
but slightly the sensations otherwise arising. It would 
almost seem as though a sensation of colour, a sensation of 
sound, and a pleasurable emotion produced by the sound, 
admit of being superposed in consciousness with hut little 
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niiitual obscuration. Doubtless in most cases two simple 
feelings, or two clustered feelings of different orders, put 
bounds to one another in time if not in space ; there is an 
extremely rapid extrusion of each by the other rather than 
a continuous presence of either. But it is manifest that 
these alternating extrusions, partial or complete, by feelings 
of different orders, are less distinct than the extrusion of 
one another by feelings of the same order. 

It is a correlative truth that feelings of different orders 
cohere -with one another less strongly than do feelings of 
the same order. The impressions which make up the visual 
consciousness of an object, hang together more firmly than 
the group of them does with the group of sounds making up 
the name of the object. The notes composing a melody 
have a stronger tendency to drag one another into conscious- 
ness than any one, or all of them, have to drag into con- 
sciousness the sights along with which they occurred : these 
last may or may noil cohere with them ; but the following of 
one note by the next is often difficult to prevent. Simi- 
larly, though there is considerable cohesion between the 
Ausual sensations produced by an orange and the taste or 
smell of the orange, yet it is quite usual to have a visual 
consciousness of an orange without its taste or its smell 
arising in consciousness ; while it is scarcely possible to have 
before the mind one of its apparent characters unaccom- 
panied by other apparent characters. 

A further fact of moment must be added. The feelings 
of different orders which enter into definite relations and 
cohere most strongly, are those among which there is a pre- 
dominance of the relational elements 3 and there is an 
especial facility of combination between those feelings of 
different orders which are respectively held together by re- 
lations of the same order. Thus the co-existent visual feel- 
ings, most relational of all, enter into very definite and 
coherent relations with co-existent tactual feelings, db the 
group of lights and shades an object yields to the eyes, there 
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attacies itself very strongly tlie group of impressions pro- 
duced by toucbing and grasping tbe object. Next in order 
of strengtli are tbe connections between sensations received 
tbrougb. the eyes and tliose received tbrougb tbe ears ; or 
ratber — ^between clusters of tbe one and clusters of tbe other. 
But tbougb tbe feelings clustered in co-existence that foi-m 
tbe visual consciousness of anything, are linked with much 
strength to tbe feelings clustered in sequence that form the 
consciousness of its name; yet, probably because tbe feelings 
formiug the one cluster not only differ in kind from those 
forming tbe other but are held together by relations of a 
different order, the cohesion of the two clusters is not so 
strong. As we descend towards the unrelational feelings we 
find that this combining power of class with class decreases. 
Between tastes and smells and certain visceral sensations, 
such as hunger and nausea, there is, indeed, a considerable 
aptitude to cohere. But after admitting exceptions, it remains 
true on tbe average that the extremely-unrelational states of 
consciousness of different orders, connect but feebly with one 
another and with tbe extremely-relational states of con- 
sciousness. 


5 73. Thus far we have proceeded as though Mind were I 
composed entirely of the primary or vivid feelings, and! 
tbe relations among them ; ignoring tbe secondary or faint I 


feelings. Or if, as must be admitted, there has been a tacit / 
recognition of these secondary feelings in parts of the 
foregoing sections which deal with the relations and 
cohesions of feelings in sequence (since in a sequence of feel- 
ings those which have passed have become faint, and only 
the one present is vivid); yet there has been no avowed 
recognition of them as components of Mind different 
from, though closely allied with, ‘ the primary feelings. 
We must now specially consider them and the part they 
play. 

The cardinal fact to be noted as of co-ordinate im- 
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portance witli tlie facts above noted^ is tbat wbile eacli vivi< 
feeling is joined to^ but distinguished from^ other vivid feel 
ings^ simultaneous or successive^ it is joined to^ and identi 
hed with^ faint feelings that have resulted from foregoing 
similar vivid feelings. Each particular colour^ each specia 
sounds each sensation of touchy taste^ or smelly is at one 
known as unlike other sensations that limit it in space o 
time^ and known as like the faint forms of certain sensation 
that have preceded it in time — unites itself with foregoing 
sensations from which it does not differ in quality but onb 
in intensity. 

On this law of composition depends the orderly struc^ 
ture of Mind. In its absence there could be nothing bui 
a perpetual kaleidoscopic change of feelings — an ever- 
transforming present without past or future. It is because 
of this tendency which vivid feelings have severally tc 
cohere with the faint forms of all preceding feelings like 
themselves^ that there arise what we cqS\. ideas^, A vivid 
feeling does not by itself constitute a unit of that aggre- 
gate of ideas entitled knowledge. Nor does a single faint 
feehng constitute such a unit. But an idea, or unit of 
knowledge, results when a vivid feeling is assimilated to, or 
coheres wdth, one or more of the faint feelings left by sucli 
vivid feelings previously experienced. From moment to 
moment the feelings that constitute consciousness segregate 
— each becoming fused with the whole series of others like 
itself that have gone before it ; and what we call knowing 
each feeling as such or such, is our name for this act of 
•segregation. 

The process so carried on does not stop with the union of 
each feeling, as it occurs, with the faint forms of all pre- 
ceding like feelings. C lusters of feelings are simult ane ously 
joined with the faint forms of preceding like clusters. An 
idea of an object or act is composed of groups of similar 
and similarly-related feelings that have arisen in conscious- 
ness from time to time, and have formed a consolidated series 
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of wliicli tlie members bave partially or completely lost their 
individualities. 

This union of present clustered feelings with past clus- 
tered feelings is carried to a much greater degree of com- 
plexity. Groups of groups coalesce with kindred groups 
of groups that preceded them ; and in the higher types of 
Mind^ tracts of consciousness of an excessively composite 
character are produced after the same manner. 

To complete this general conception it is needful to say 
that as with feelings^ so with the relations between feelings. 
Parted so far as may be from the particular pairs of feelings 
and pairs of groups of feelings they severally unite, rela- 
tions themselves are perpetually segregated. From mo- 
ment to moment relations are distinguished from one 
another in respect of the degrees of contrast between 
their terms and the kinds of contrast between their 
terms ; and each relation, while distinguished from various 
concurrent relations, is assimilated to previously-experienced 
relations like itself. Thus result ideas of relations as 
those of strong contrast or weak contrast, of descending 
intensity or ascending intensity, of homogeneity of kind 
or heterogeneity of kind. Simultaneously occurs a segre- 
gation of a different species. Each relation of co-existence 
is classed with other like relations of co-existence and 
separated from relations of co-existence that are unlike 
it; and a kindred classing goes on among relations of 
sequence. Finally, by a further segregation, are formed 
that consolidated abstract of relations of co-existence which 
we know as Space, and that consolidated abstract of rela- 
tions of sequence which we know as Time. This process, 
here briefly indicated merely to show its congruity with the 
general process of composition, cannot be explained at 
length : the elucidation must come hereafter. 

§ 74 And now having roughly sketched the composi- 
tion of Mind — having, to preserve clearness of outline. 
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omitted details and passed over minor qualifications ; let 
me go on to indicate the essential truth which it is a 
chief purpose of this chapter to bring into view — the truth 
that the method of composition remains the same throughout 
the entire fabric of Mind^ from the formation of its simplest 
feelings up to the formation of those immense and complex 
aggregates of feelings which characterize its highest deve- 
lopments. 

In the last chapter we saw that what is objectively a 
wave of molecular change propagated through a nerve- 
centre^ is subjectively a unit of feeling, akin in nature to 
what we call a nervous shock. In one case we found con- 
clusive proof that when a rapid succession of such waves 
yield a rapid succession of such units of feeling, there 
results the continuous feeling known as a sensation ; and 
that the quality of the feeling changes when these waves 
and corresponding units of feeling recur with a different 
rapidity. Further, it was shown that by unions among 
simultaneous series of such units recurring at unlike 
rates, countless other seemingly-simple sensations are pro- 
duced. And we inferred that what unquestionably holds 
among these primary feelings of one order, probably holds 
among primary feelings of all orders. To what does this 
conclusion amount, expressed in another way ? It amounts 
to the conclusion that one of these feelings which, as 
introspectively contemplated, appears uniform, is really 
generated by the perpetual assimilation of a new pulse of 
feeling to pulses of feeling immediately preceding it : the 
sensation is constituted by the linking of each vivid pulse 
as it occurs, with the series of past pulses that were severally 
vivid but have severally become faint. And what, otherwise 
stated, is the conclusion that compound sensations result 
from unions among differenf concurrent series of such 
pulses ? It is that while the component pulses of each 
series are, as they occur, severally assimilated to, or linked 
with, preceding pulses of their own kind, they are also 
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severally combined in some relation VTitli the pulses of 
concurrent series ; and the compound sensation so gene- 
rated is knovTi as different from other compound sensa- 
tions of the same order^ by virtue of some speciality in the 
relations among the concurrent series. 

Consider now^ under its most general form^ the process of 
composition of Mind described in foregoing sections. It 
is no other than this same process carried out on higher and 
higher platforms, with increasing extent and complication. 
As we have lately seen, the feelings called sensations cannot 
of themselves constitute Mind, even when great numbers of 
various kinds are present together. Mind is constituted 
only when each sensation is assimilated to the faint forms 
of antecedent like sensations. The consolidation of suc- 
cessive units of feeling to form a sensation, is paralleled 
in a larger way by the consolidation of successive sensations 
to form what we call a knowledge of the sensation as such 
or such — to form the smallest separable portion of what we 
call thought, as distinguished from mere confused sentiency. 
So too is it with the relations among those feeHngs that 
occur together and limit one another in space or time. 
Each of these relations, so long as it stands alone in ex- 
perience with no antecedent like relations, is not fully 
cognizable as a relation: it assumes its character as a 
component of intelligence only when, by recurrence of 
it, there is produced a serial aggregate of such rela- 
tions. Observe further that while each special 

sensation is raised into a proximate constituent of simple 
thought only by being fused with like predecessors, it 
becomes a proximate constituent of compound thought 
by simultaneously entering into relations of unlikeness 
Vvuth other sensations which limit it in space or time; 
just as we saw that the units or pulses that form simple 
sensations by serial union with their .kind, may simul- 
taneously help to form complex sensations hy entering 
inio relations of difference with units of other kinds. 
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The same thing obviously holds of the relations them- 
selves, that exist between these unlike sensations. And 
thus it becomes manifest that the method by which simple 
sensations, and the relations among them, are compounded 
into states of definite consciousness, is essentially analogous 
to the method by which primitive units of feeling are com- 
pounded into sensations. 

The next higher stage of mental composition shows us 
this process repeating itself. The vivid cluster of related 
sensations produced in us by a special object, has to be 
united with the faint forms of clusters like it that have been 
before |3roduced by such objects. What we call knowing 
the object, is the assimilation of this combined group of 
real feelings it excites, with one or more preceding ideal 
groups which objects of the same kind once excited; and 
the knowiedge is clear only when the series of ideal 
groups is long. Equally does this principle hold 

of the connexions, static and dynamic, between each such 
special cluster and the special clusters generated by other 
objects. Knowledge of the powers and habits of things, 
dead and living, is constituted by assimilating the more or 
less complex relations exhibited by their actions in space 
and time with other such complex relations. If we cannot 
so assimilate them, or parts of them, we have no knowledge 
of their actions. 

That the same law of composition continues without de- 
finite limit through tracts of higher consciousness, formed of 
clusters of clusters of feelings held together by relations of 
an extremely involved kind, scarcely needs adding. 

§ 75. How clearly the evolution of as thus traced 

through ascending stagesoFcom^sition, conforms to the 
laws of Evolution in general, will be seen as soon as it is 
said. We will glance at the correspondence under each of 
its leading aspects. 

\ Evolution is primarily a progressing integration; and 
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tliroiigliont this chapter^ as well as tlie last, progressing in| 
tegration has thrust itself upon us as the fundamental lae| 
in mental evolution. We came upon it quite unexpected! 
in the conclusion that a sensation is an integrated series of 
nervous shocks or units of feeling ; and in the further con- 
clusion that by integration of two or more such series, com-, 
pound sensations are formed. We have lately seen that by 
an integration of successive like sensations, there arises the 
knowledge of a sensation as such or such; and that each 
sensation as it occurs, while thus integrated with its Hke, 
also unites into an aggregate with other sensations that 
limit it in space or time. And wo have similarly seen that 
the integrated clusters resulting, enter into higher in- 
tegrations of both these kinds ; and so on to the 
end. The significance of these facts will be^ 

appreciated when it is remembered that the tracts of con- 
sciousness in which integration is undecided, are tracts of 
consciousness hardly included in what we commonly think 
of as Mind ; and that the tracts of consciousness presenting 
the attributes of Mind in the highest degree, are those in 
which the integration is carried furthest. Hnnger, thirst, | 
nausea, and visceral feelings in general, as well as feelings; 
of love, hatred, anger, &c., which cohere little with , one | 
another and with other feelings, and thu^. inte^ate, bu^ 
feebly into groups, are portions of consciousness that play! 
but subordinate parts in the actions we chiefly class^ as 
mental. Mental actions, ordinarily so called, are nearly all 
carried on in terms of those tactual, auditory, and visual feel- ' 
ings, which exhibit cohesion, and consequent ability to inte-' 
grate, in so conspicuous a manner. Our intellectual opera- ' * 
tions are indeed mostly confined to the auditory feelings (as ^ 
integrated into words) and the visual feelings (as integrated ; v 
into impressions and ideas of objects, their relations, and 
their motions). After closing the eyes and observing how 
relatively-immense is the part of intellectual consciousness 
that is suddenly shorn away, it wiU be manifest that the 
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most developed portion of perceptive Mind is formed of 
tliese visual feelings vrliicli cohere so rigidly, which inte- 
grate into such large and numerous aggregates, and which 
re-integrate into aggregates immensely exceeding in their 
degree of composition all aggregates formed hy other feel- 
ings. And then, on rising to what we for convenience dis- 
tinguish as rational Mind, we find the integration taking a 
still wider reach. 

The ascending phases of Mind show us no less conspicu- 
ously, the increasing heterogeneity of these integrated 
aggregates of feelings. In the last chapter, we saw how 
sensations that are all composed of units of one kind, are 
rendered heterogeneous by the combination and re-combina- 
tion of such units in multitudinous ways. We have lately 
seen that the portions of consciousness occupied by the in- 
ternal bodily feelings and by the emotions, are, as judged 
by introspection, relatively very simple or homogeneous : 
thirst is not made up of contrasted parts, nor can we 
separate a gust of passion into many distinguishable com- 
ponents. But on passing upwards to intellectual conscious- 
ness, there meets us an increasing variety of kinds of feel- 
ings present together. When we come to the audito ry fe pl- 
ings, which play so impoi’tant a part in processes of thought, 
we find that the groups of them are formed of many com- 
ponents, and that those groups of groups used as symbols of 
propositions are very heterogeneous. As before howeverwith 
integration, so here with heterogeneity, a far higher degree is 
reached in that consciousness formed of visual feelings, which 
is the most developed part of perceptive Mind. And muchmore 
heterogeneous still are those tracts of consciousness dis- 
tinguished as jratiocinative tracts, in which the multiform 
feelings given us by objects through eyes, ears, and tactual 
organs, nose, and palate, are formed into conceptions that 
answer to the objects in all their attributes, and all their 
activities. 

Wi th e qual dearness does Mind display the further tra 
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of Eroliition — increase of definiteness. Both, tlie centrailr- 
initiated feelings and the internal peripherally-initiated feel- 
ings^ which play so secondary a part in what we nnderstand 
as Mind, we found to be very vague — very imperfectly 
limited by one another. Contrariwise, it was shown that 
the mutual limitations are decided among those peripherally- 
initiated feelings which, arising on the outer surface, enter 
largely into our intellectual operations ; and that the visual 
feehngs, which enter by far the most largely into our in- 
tellectual operations, are not only by far the sharpest in 
then* mutual limitations, but form aggregates that are 
much more definitely circumscribed than any others, and 
aggregates between which there exist relations much more 
definite than those entered into by other aggregates. 

Thus the conformity is complete. Mind rises to what are| 
universally recognized as its higher developments, in pro- 1 
portion as it manifests the traits characterizing Evolution in| 
general (First FrincipleSy §§ 98. — 145). A confased| 
sentiency, formed of recurrent pulses of feeling having bur. 
little variety of kind and but httle combination, we may 
conceive as the nascenj Mind possessed by those low types 
in which nerves and nerve-centres are not yet clearly 
differentiated from one another, or from the tissues in which 
they lie. At a stage above this, while yet the organs of the 
higher senses are rudimentary, and such nerves as exist are 
incompletely insulated. Mind is present probably under the 
form of a fe\^^ sensations, which, like those yielded by our 
own viscera, are simple, vague, and incoherent. And from 
this upwards, the mental evolution exhibits a differentia- 
tion of these simple feelings into the more numerous kinds 
which the special senses yield ; an ever-increasing integra- 
tion of such more varied feehngs with one another and with 
feelings of other kinds ; an ever-increasing multiformity in 
the aggregates of feelings produced ; and an ever-increasing 
distinctness of structure in such aggregates. Thatis^o say, J 
there goes on sn^ectwely a change from an indefinite, in- 1 
coIiereiLi: homogeneit^o a definite, coherent heterogeneity; 
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i parallel to tliat redistribution of matter and motion wbicB 
I constitutes Evolution as objectively displayed. 

§ 76. The correspondences between tliese views of mental 
composition and tbe general trutbs respecting nervous 
structure and nervous functions set forth in the last part^ 
must be briefly indicated. 

Speaking generally_, feelings and the relations between 
feelings^ correspond to nerve-corpuscles and the fibres which 
connect nerve-corpuscles; or rather^ to the molecular changes 
of which nerve-corpuscles are the seats^ and the molecular 
changes transmitted through fibres. The psychical relation 
between two feelings^ answers to the physical relation 
between two disturbed portions of grey matter^ which are 
put in such direct or indirect communication that some 
discharge takes place between them. 

The fact that, as elements of consciousness, the relations 
between feelings are very short in comparison with the feel- 
ings they unite, has thus its physiological equivalent in the 
fact that the transmission of a wave of change through a 
nerve-fibre, is very rapid in comparison writh the transforma- 
tion it sets up in a nexwe-centre. If we consider each such 
transformation to be physically that which psychically we 
consider a unit of feeling, then, remembering its appreciable 
duration, we may understand how it happens that when the 
waves of molecular change brought by an in-coming nerve- 
fibre exceed a certain rate of recurrence, the transformation 
set up by each lasts till the next commences ; and hence the 
corresponding units of feeling become fused into a con- 
tinuous feeling or sensation. 

We have seen that predominance of the relational element 
of Mind, characterizes the peripherally-initiated tracts of 
consciousness which external objects produce. Between this 
fact and the facts of nervous structure, there is an obvious 
agreement. Take the case of the eye. The retina being an 
area formed of an immense number of sensitive elements, 
close to, but separate from, one another, and having each 


190 


TIIE Iin)i:CTIONS Of psychologt. 


i parallel to tliat redistribution of matter and motion wbicB 
I constitutes Evolution as objectively displayed. 

§ 76. The correspondences between tliese views of mental 
composition and tbe general trutlis respecting nervous 
structure and nervous functions set forth in the last part^ 
must be briefly indicated. 

Speaking generally_, feelings and the relations between 
feelings^ correspond to nerve-corpuscles and the fibres which 
connect nerve-corpuscles; or rather^ to the molecular changes 
of which nerve-corpuscles are the seats^ and the molecular 
changes transmitted through fibres. The psychical relation 
between two feelings^ answers to the physical relation 
between two disturbed portions of grey matter^ which are 
put in such direct or indirect communication that some 
discharge takes place between them. 

The fact that, as elements of consciousness, the relations 
between feelings are very short in comparison with the feel- 
ings they unite, has thus its physiological equivalent in the 
fact that the transmission of a wave of change through a 
nerve-fibre, is very rapid in comparison writh the transforma- 
tion it sets up in a neiwe-centre. If we consider each such 
transformation to be physically that which psychically we 
consider a unit of feeling, then, remembering its appreciable 
duration, we may understand how it happens that when the 
waves of molecular change brought by an in-coming nerve- 
fibre exceed a certain rate of recurrence, the transformation 
set up by each lasts till the nest commences ; and hence the 
corresponding units of feeling become fused into a con- 
tinuous feeling or sensation. 

We have seen that predominance of the relational element 
of Mind, characterizes the peripherally-initiated tracts of 
consciousness which external objects produce. Between this 
fact and the facts of nervous structure, there is an obvious 
agreement. Take the case of the eye. The retina being an 
area formed of an immense number of sensitive elements, 
close to, but separate from, one another, and having each 


THE COMPOSITION OP MIND. 


191 


an independent centripetal fibre; it results tliat the rela- 
tions that may be established between each one and all the 
others are enormous in number^ and that enormous numbers 
of relations may be established between simultaneously- 
excited clusters of them and other simultaneously-excited 
clusters. The sharpness of mutual limitation of the feelings 
and clusters of feelings here initiated^ is also clearly due to 
these same structural peculiarities; as are also their rigid 
cohesions and extensive integrations. Without naming the 
intermediate casesj it will suffice if we pass to the other 
extreme and observe how^ in the visceral nervous system, 
whence come feelings that are so simple, so indefinite, and 
so incoherent, there is an absence of the appliances 
which secure independent excitements of adjacent nerve- 
terminations. 

A further harmony of the same order may be noted. The 
relational element of Mind, as shown in mutual limitation, in 
strength of cohesion, and in degree of clustering, is greater 
between feelings of the same order than between feelings of 
one order and those of another. This answers to the fact 
that the bundles of nerve-fibres and clusters of nerve- 
vesicles belonging to feelings of one order, are combined 
together more dhectly and intimately than they are with the 
fibres and vesicles belonging to feehngs of other orders. 
Similarly, it holds among feelings of different orders, that 
the readiness to enter into relations is much greater between 
those arising in the higher sense-organs, which have nervous 
centres closely connected, than between them and the 
visceral feelings which arise in parts of the nervous system 
that communicate but indirectly with the higher centres. 
Even an anomaly appears thus exphcable. That such 
unrelational feelings as smells have exceptional powers of 
calling up remembrances of past scenes, is probably due to 
the fa.ct that the olfactory centres are outgrowths from the 
cerebral hemispheres. 

. We have seen that the development of Mind is funda- 
mentally an increasmg integration of feelings on successively- 
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hiirlier sta^res, along vrith wliicli there go increasing hetero- 
crtaieitT and definitenessj and these traits answer to traits in 
The evolution of the nervous system before contemplated. 
For we found that along with growing distinctness and 
iniilnf jnniiv of structure^ there is throughout an advancing 
intoYratiori of structure as well as of mass. (See § 8.) 

One more correspondence of moment may be pointed out 

a con'esnoiidence that replaces a supposed discordance. 

The mcst developed and conspicuous part of hfind chiefly 
occupies rnen^s attention ; and hence they speak of Mind 
and Intellis’ence as equivalents. As hinted in § 7^ even 
phvsioloa'ists^ intending to ignore all pre-conceptions^ have 
been led into difficulties of interpretation by inadvertently 
sottine* out with this belief as their postulate. But Mind is 
nor wliollv_, or even mainly. Intelligence. We have seen that 
it consists largely^, and in one sense entirely, of Feeling^,. Not 
only do Feelings constitute the inferior tracts of conscious- 
ness, but Feeling-s are in all cases the materials out of which, 
in the superior tracts of consciousness. Intellect is evolved 
by structural combination. Everywhere Feeling is the 
substance of which, where it is present. Intellect is the 
form. And where Intellect is not present, or but little 
present, Mind consists of feelings that are unformed or but 
little fornied. Intellect comprehends only the relational 
elements of Mind ; and to omit Feelings is to omit the 
terms between which the relations exist. The recognition of 
this truth saves ns from the error of looking for a regular 
correspondence between the development o£ the nervous 
system and the degu^ee of Intelligence. As in § 7 we saw that 
the size of the nervous system varies partly as the quantity 
of motion evolved^ and partly as the complexity of that 
motion ; so here we see that the size of the nervous system 
varies partly as the quantity of Feeling (which has a general 
relation to the quantity of motion) and partly as the degree 
of Intellect (which has a general relation to the complexity 
of the motion) . And thus interpreting the facts, supposed 
anomalies disappear. 
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CHAPTER ILL 


THE RELATIVITY OF FEELINGS. 

§ 77. Mind being composed of Feelings and tlie Rela- 
tions between Peelings, and the aptitudes of Feelings for 
entering into Relations varying with tbeir kinds, the Relati- 
vity of Feelings is an expression applicable^ in one sense, to 
certain of tke pnrelj^ subjective pbenomena described in the 
last ckapter. But it is^' bere^ to be understood in quite a 
different sense. Having 'contemplated Feelings in tlieir 
relations to one another as components of consciousness, 
we have now to contemplate them in- Aeir relations to the h- 
things beyond consciousness by which they are produced. ^ 

' Moreover, the things beyond consciousness here to be 
considered, are not the nerve- disturbances which are the 
physical sides of what we call feelings on their psychical 
sides : already, in the chapter on ^stho-Physiology, the 
relations between the subjective and objective faces of 
nervous changes have been described. Our present inquiryf 
is into the nature of the connexions between feelings, and; 
forces existing outside the organism. To treat of thes^‘ 
without going over any ground before traversed is difficult ; 
since an external action being related to a feeling only 
through an intermediate nervous change, the intermediation 
cannot well be left out of sight. Occasional brief repetitions 
must therefore be excused. 

It should be further premised that we are here concerned 
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mainly witli peripherally-initiated feelings "wlii eh have exter- 
nal origins ; or rather^ with those primary or vivid forms of 
them which we call real; in contradistinction to the secondary 
or faint forms we call ideal. 

§ 78. The general truth; familiar to all students of Psy- 
chology; which it is the object of this chapter to present 
under its many aspects; is that though internal feeling 
habitually depends on external agent; yet there is no likeness 
I between them either in kind or degree. The connexion 
I between objective cause and subjective effect is conditioned 
|in ways extremely complex and variable — ^ways which we 
I will proceed to consider seriatim. 

W e shall find that each set of conditions so modifies the 
connexion between objective cause and subjective effect as 
to determine the qualitative character of the effect. In 
other wordS; the _saEae agent prodnees feelings of quite 
; unlike natures according to the circumstances under which 
it ac^S; j 

! We shall further see that; besides this qualitative unlike- 
nesS; there is a qnantiitaiiTe unlikeness. Between the outer 
force and the inner fe^ehng it exciteS; there is no such cor- 
relation as that which the physicist calls equivalence — ^nay; 
the two do not even maintain an unvarying proportion. 
Equal amounts of the same force arouse different amounts 
of the same feeling; if the circumstances differ. Only .while 
all the conditions remain constant is there something like a 
constant ratio between the physical antecedent and the 
psychical consequent. 

§ 79. Were I not bound to enumerate all aspects of this 
relativity; it would be needless to say that the connexion 
between the outer agent and the inner feeling generated by 
it; depends on the structure of the species. 

Tniwmiimi ' — - i * 

ObviousIyThe forms of sensation that can be roused in 
the consciousness of a creature; are primarily determined by 
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tlie periplieral organs witli wliicli its type is endowed. This 
is so even with the most general of the sensations — that of 
Touch. A Crustaceanj everywhere enclosed in a hard exo- 
skeletoUj can have no such tactual impressions as those which 
are possible to a soft-skinned animal. The impressions 
received from the ends of its limbs and claws when they 
come in contact with external objects^ may be compared to 
those which a man receives from poking objects with the 
end of his walking-stick. Still more manifestly 

are the special sensations dependent for their qualities on 
the presence of special sense-organs. Take the auditory 
sensations. Various aquatic creatures that have no developed 
organs of Hearing, are nevertheless affected by those vibra- 
tions which to creatures better endowed are sonorous. 
When such vibrations are propagated through their medium, 
they contract themselves, or they withdraw into their shells 
if they have them. We may reasonably assume that what 
they feel is a jar somewhat resembling the jar received by 
the hand from a vibrating musical instrument. But in any 
case, the quality of the feeling excited in these lower animals 
by sonorous waves, is wholly unlike the quality of the feel- 
ing which such waves excite in higher animals. 

That, qualities being alike, the quantities of the feelings 
produced by given agents vary with the specific structures, 
is an equally familiar truth. In a bird or mammal having 
eyes that fit it for nocturnal habits, the sensation aroused by a 
faint light, is much greater than is aroused by it in a diurnal 
bird or mammal; and the light which gives to a diurnal 
creature a moderate amount of sensation suffices to dazzle 
the nocturnal creature by its excess. Similarly 

with the olfactory feelings. An odour which has no ap- 
preciable effect on the consciousness of a man, has a very 
marked effect on the consciousness of a dog. Even 
varieties of dogs, as the greyhound and the beagle, yield us 
evidence of decided quantitative differences between the 
mental changes caused by the same odour. 
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These few instances warrant ns in suspecting that) in no 
^two species does a given amount of a given outer agent 
iexeite exactly the same kind and quantity of feeling. 

§ SO. This apparently hasty g-eneralization is justified 
bv the generalization to which we come next ; namely^ that 
within the same species the relation between objective cause 
and subjective effect varies both qualitatively and quantita- 
tively with the constitution — ^varies^ that is^ with the 
individual structure. 

I That peculiarity of visiqp. discovered in himself by Dalton, 

I and sometimes named after him, yields an instance of 
iqualitative difference. To those organized as he was, the 
Ivisible world does not present all the various feelings of 
Icolour that it does to mankind in general. Sensations which 
to others seem strongly contrasted, as red and green, seem 
to them the same. Whence we must conclude that certain 
etherial undulations produce in such persons feelings unlike 
those they produce in other persons. From 

sentient states excited through the ears, may be drawn 
another illustration. Aerial pulses recurring at the rate of 
sixteen per second are pei'ceived by some as separate 
pulses ; but by some they are perceived as a tone of very 
low pitch. Similarly at the other extreme. Vibrations 
exceeding thirty thousand per second, are inaudible thi’ough 
certain ears ; while through ears that are, as we may suppose, 
of somewhat unlike strnctiu-es, these rapid vibrations are 
known as an excessively acute sound. 

> Quantita tive differences of sensation that are caused by dif- 
ferences of individual organization, every one observes. All 
orders of sensations exemplify them. Here are instances 
from each. Thick-skinned persons are insensible to 

tactual impressions which thin-skinned persons clearly feel ; 
and there are persons by wAom minute nnlikenesses of sur- 
face are so distinctly perceived that they are employed to 
judge of commodities, such as raw silk, by handling 
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tliem. How amounts of Savour quite inappreciable 

by some are readily appi^eciable by otliers_, tbe dinner-table 
constantly reminds ns. And that there are professional 
tasters^ shows that the gustatory feeling produced by a given 
quantity of sapid substance^ is^ in exceptional organizations^ 
much greater than usual. With smells it is the 

same. There are those to whom quite delicate perfumes 
seem of overpowering strength. And there are those to whom 
odours usually felt to be disgusting in the extreme,, are 
scarcely perceptible. Constitutional differences in 

quickness of hearing, sometimes marked between persons 
of the same race, are more marked between persons of 
different races. By putting his ear to the ground a savage 
liears sounds inaudible by a civilized man. The ^ 

like holds with visual sensitiveness. The Bushman is im- 
pressible by changes in the field of view which do not impress 
the European. And such tests as occur in the telescopic 
search for minute stars, show that, in the same race, the 
amount of light which excites a distinct feeling in one 
person, excites no feeling in another. 

Thus we may make wider the startling inference drawn 
in the last section. Besides concluding that in no two 
species are the subjective effects produced by given objec- 
tive actions absolutely alike, qualitatively and quantitatively ; 
we may conclude that they are absolutely alike in no two ^ 

individuals of the same species. 

-- , 

§ 81. Whatever there may seem of excess in this state-| 
ment will disappear when we remember that even in. th^^' 
sam e i ndivi^al the quantity, if not the quality, of the fee]| 
"ing excited by an external agent constant in kind and del 
gree, varies according to the constitutional staie/<>v > 3 

Of qualitative variations we have hut vague and indirect 
evidence. Still the experiences of invalids yield reason to 
suspect that they occur. There are abnormal states of the 
nervous system during which illus ive sensations trouble the 



TEE EELATIYITY OF FEELINGS. 


197 


tliem. How amounts of Savour quite inappreciable 

by some are readily appreciable by otliers^ tbe dinner-table 
constantly reminds us. And that tliere are professional 
tasters^ sliows that tbe gustatory feeling produced by a given 
quantity of sapid substance^ is^ in exceptional organizations^ 
mucb greater than usual. Witb smells it is tbe 

same. There are those to whom quite delicate perfumes 
seem of overpowering strength. And there are those to whom 
odours usually felt to be disgusting in the extreme,, are 
scarcely perceptible. Constitutional differences in 

quickness of hearing, sometimes marked between persons 
of the same race, are more marked between persons of 
different races. By putting his ear to the ground a savage 
liears sounds inaudible by a civilized man. The ^ 

like holds with visual sensitiveness. The Bushman is im- 
pressible by changes in the field of view which do not impress 
the European. And such tests as occur in the telescopic 
search for minute stars, show that, in the same race, the 
amount of light which excites a distinct feeling in one 
person, excites no feeling in another. 

Thus we may make wider the startling inference drawn 
in the last section. Besides concluding that in no two ^ 
species are the subjective effects produced by given objec- 
tive actions absolutely alike, qualitatively and quantitatively ; 
we may conclude that they are absolutely alike in no two, 

individuals of the same species. 

- , 

§ 81. Whatever there may seem of excess in this state-| 
ment will disappear when we remember that even in. th^^' 
sam e in divi^al the quantity, if not the quality, of the fee]| 
"ing excited by an external agent constant in kind and del 
gree, varies according to the constitutional staie/<>v > 3 

Of qualitative variations w'e have but vague and indirect 
evidence. Still the exp eriences of invalids yield reason to 
suspect that they occur. There are abnormal states of the 
nervous system during which illus ive sensations trouble the 



198 


THE INDUCTIONS OT PSTCHOLOGT. 


patient. Tlie consciousness of a disagreeable smell Tvliich is 
one of tlie premonitory symptoms of an epileptic iit^ may be 
named as an instance. And if feelings of purely subjective 
origin^ so strong as to be mistaken for feelings of objective 
origin^ may arise from extreme nervous derangements^ it is 
reasonably inferable tkat smaller nervous derangements 
will often arouse vague subjective states wHcb may mingle 
witli^ and qualify, tbe feelings objectively originated. 

The quantitative variations whicb. variations of constitu- 
tional state entail among tbe feelings produced by equal 
external agents, are very familiar. As before, some are con- 
sequent on derangements, of bealtb and some on advancing 
years. In certain conditions of nervous irritabi- 

lity, sounds of ordinary strength seem intolerably loudj 
daylight becomes unbearable from the excess of visual feel- 
ing it causes ; and even tbe skin becomes unduly sensitive ; 
there is what is called hyper-gesthesia. Contrariwise, there 
are deviations from health characterized by an anaesthesia 
allied to that artificially caused — a state of comparative 
indifference to amounts of external stimuli which commonly 
arouse much feeling. ' How along with decline of 

•vigour in old age there goes an increasing anaesthesia of 
one or more kinds, we .have daily proof. There is dimness 
of sight ; there is dulness of hearing ; there is often obtuse- 
ness of taste. 

Thus, besides seeing that the subjective effect produced 
by each objective cause varies with the structure of the 
species, and varies with the structure of the individual of 
the species, we see that it varies with the constitutional 
state of the individual— often in a marked degree. Very 
'possibly the ratio is never twice the same ; but always differs 
infinitesimally, if not appreciably. 

§ 82. The kind and degree of effect which an external 
; physical stimulus produces on the psychical state, d epen ds 
; also on the part of the organism subject to it. Equal quan- 
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titles of tlie same force excite feelings widely unlike^ quali- 
tatively and quantitatively, according to tlie structures of 
tke peripheral organs on wkicli they fall. 

The qualitative diSerences we rec-^ognize so much as 
matters of course that we forget theirt significance. Here, 
however, they must not he passed OA^er. Many 

kinds of matter which, when applied ho the skin at large, 
cause only sensations of touch, cause, when applied to the 
tongue, sensations of touch and taste; -or, if they are kinds 
of matter having the tastes we call pmogent, they arouse in 
the skin sensations of heat or tingling.? Similarly 

with volatile substances. A whiff , of * ammonia coming in 
contact with the eyes, produces a sma-rt ; getting into the 
nostrils, excites the consciousness we describe as an intolera- 
bly strong odour ; being condensed on the tongue, generates 
an acrid taste ; while ammonia applied iln solution to a tender 
part of the skin, makes it burn, as we say. The 

feehng caused by sonorous undulationsi, already adverted to 
as varying with the structure of the species, must be named 
here also as varying with the structure of the part affected. 
A vibrating tuning-fork touched T^th the fingers, gives 
them a sense of jar ; held between the teeth, it gives this 
same sense to the parts in which they are imbedded, while 
by communication through the bones of the skull, its vibra- 
tions so affect the auditory apparatu^ as to awaken a con- 
sciousness of sound — a consciousness which alone results if 
the tuning-fork does not touch the body. The 

different sensations excited by etherial undulations on the 
unmodified integument and on those modified portions of it 
which constitute eyes {Prmciples of Biology ^ § 295) yield 
farther illustrations. The Sun^s rays falling on the hand ^ 
cause a sensation of heat but no sensation of light ; and/ 
falling on the retina cause a sensation of light but no sensat 
tion of heat. As Professor Tyndall has proved by experi- 
ment on himself, the_retina is insensible tq..lie«at-rajs of 
considerable concentration. 
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That the relation between an outer force and tlie 
feeling it arouses, varies quantitativelj according to the 
of the body acted upon, there are many proofs, of whicla 03:x< 
or two will suffice. The arched under-surface o 

the foot experiences an intense sensation of tickling froxxx * 
gentle touch which generates a much feebler sensatioxi o 
this kind elsewhere. Conversely, the thick skin of the tee 
bears with comparatively httle pain the long-contixi’ae< 
pressure of a hard prominence wffiich would be intolerahl, 
to the back of the hand. The feelings caused, h: 

exposing different parts of the skin to the same heat, are xxot i] 
most cases conspicuously unlike in degree ; but there is on 
case in which they are. When drinking a liquid the heat c 
which is quite bearable by that part of the upper lip usiuall 
immersed, it may be observed that if the lip is accident all- 
dipped deeper, so as to immerse a little of the outer skin, 
sensation of scalding results. 

We find, then, that the same external agent acting o 
different peripheral organs, generates states of conscioasnes 
which have in many cases no likenesses of kind whateve: 
and have in other cases immense unlikenesses of degree. 

§ 83. The state of the part affected, as well as its structure 
has a share in determining the relation between outer a.gex 
and inner feeling. Already in the chapter on AEsthc 
Physiology, it has been shown that the ratio borne hy tb 
change set up in a nerve-termination to the feeling elicitec 
varies with the local conditions. Obviously this involv^es 
concomitant variation in the ratio between the amotxxit < 
external force which initiates the nervous change, and. tl 
amount of feeling that eventually results. It will suSB.ce i 
recall the several causes of the variation. 

The temperature of the part is one of them. Bet wee 
the stat^oif local insensibility produced by excessive col- 
and the state of sensibility accompanying natural wninxit! 
there arc states showing all gradations in the proportic 
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wHcli tlie incideiit force bears toi the feelino* called 
forth. i 

Local anemia affects this proportioia by diminishing the 
quantity of sensation which a given anaount of outer action 
generates ; and local hypersemia^ by i increasing it — often 
extremely. Hyperemia, however^ in; certain cases (pos- 
sibly by putting an obstacle between: the outer agent and 
the nerves to be affected) decreases bhe amount of feelino* 

o 

generated; as in the partial or compliete loss of taste and 
smell caused by a bad cold. ; 

The cq^^ion of the structures conrperned as modified by 
previous discharge of their functions, l is a further cause of 
variation in the ratio between the objective actions and the 
subjective effects due to them. Ser^tsory organs worn by 
strong excitements i^cently undergonie, require greater ex- 
ternal forces to arouse the same amouiiits of internal feeling-s. 
This is so with touches, tastes, smellsj as well as visual and 
auditory impressions. | 

One more cause of variation, occurrijng in a special class of 
cases, must be added. The sensation that follows contact 
with matter hotter or colder than the body, depends less on s 
the temperature of the matter than oin the contrast between 
it^ tenaperature and that of the bqd^ On going into a warm / 
bath or into cold water, the heat or / the cold seems greater . 
than it does after a short interval, d-pring which the thermal 
state of the skin has approximated to that of the water. 
More striking still is the evidence yielded by cases in which 
the same tepid water feels either wprm or cold according to 
the temperature of the hand put into it ; nay, in which it 
feels both warm and cold to thci two hands, if one has 
been much heated and the other mhch cooled. 

§ 84. Yet another general fact remains. The relative 
motions of subject and o bject , modify, both quahtativafy and 
quantitatively, the relations between incident forces and 
evoked feelings. 
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The instance of qlnalitative modification most easily ob- 
served^ is tbat produced in tlie pitcb of a sound by tlie 
movement of tlie soiunding body towards, or away from, tiie 
auditor. If, as an eispress train passes tbrongb a railway- 
station, tlie wMstle liappens to be going, the tone heard by 
each person in the station, changes from a higher to a lower 
at the moment the engine goes by him. A still more 
marked change is p)erceivable if the auditor, seated in a 
train travelling with ; considerable speed in one direction, is 
passed by a whisthing engine travelling rapidly in the 
opposite direction. ^^Under such circumstances I have ob- 
served, at the momenit of passing, a fall in the pitch of the 
note amounting to ^ major third or even a fourth. How 
this is due to an alteration in the number of aerial pulses 
reaching the ear in a? given time, need not here be explained 
at length. It conceims us only to note that the quality of 
the feeling produced by a sounding body is not the same 
when the body is approaching or receding as when sta- 
tionary ; and that ithe quality of the feeling changes 
^with every change in the rate of approach or reces- 
sion. A remarkable illustration of analogous 

nature, has been disclosed by inquiries respecting the 
qualities of the lights radiated by different stars. Some 
years since it was suggested that possibly the apparent 
colours of the stars iare determined by their motions 
towards, or away from, 'the Earth at various velocities ; and 
though this supposition^ has not turned out to be true, yet a 
truth akin to it has beep, discovered. Though to the naked 
eye, the quality of the light emanating from each star is not 
appreciably affected by the staffs velocity of approach to, or 
recession from, us ; yet,i as examined through the spectro- 
scope, its quahty proves i to be thus affected. Mr. Huggins 
has recently shown that the spectrum of Sirius differs from 
the spectrum he would yield were he stationary relatively to 
us ; and differs in such way as to show that he is moving 
away from us at a rate of more than two millions of miles 
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per day. Hence^ in a degree apprecial)l(^ under certain con- 
ditions, tlie nature of tlie feeling excised by laminiferous 
undulations, varies according to tbe relative motion of tbe 
observer and the body emitting them. I 
. Of quantitative variations arising fronk relative motion, we 
have "a'^^familiar instance in the diffeifent feelings of heat 
or of cold produced in us by surrormding media, when 
we are at rest and when we move. Inia bath above 100^, 
the water seems hotter to a limb that stirs than to one that 
is stationary; and every bather knows how much colder 
running water of a given temperature feels than still 
water of the same temperature — a contrast that becomes 
very great when the velocity of the water is much 
raised, as in a douche. Similarly with the air. A greater 
chill is felt by those who, instead of standing still, are ex- 
posed in a carriage to the wind of their o^vn speed/^ 
Though the explanation of these differences is, that the 
medium in contact with the skin is ^continually changed 
in the one set of cases and not in the other, yet it remains 
true that the sensation varies in intensity as the relative 
motion of the medium varies. 

I 

§ 85. Thus far we have limited our attention to the feel- \ 
ings excited by external things acting; on the organism. We \ 
must not, however, pass over the feehngs which accompany f/j 
a c tions . of the organism on external things. Though * • 
here the relation between subjective and objective changes 
does not i obviously vary qualitatively, it varies very much 
quantitatively. 

If, in muscular action, there took place a transformation of 
the feeling of muscular effort into an equivalent of mechanical 
effect ; then a given amount of such feeling would always 
generate the same amount of such effect, through what- 
ever muscles expended. But the fact is quite otherwise. 
The . conscious exercise of force required when a stone 
weight is lifted by the little finger, far exceeds that re- 
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cn:irea Tvlien tlie ptone weight is grasped in the hand, 
and lifted hy the ^m. Or again, the gjmnastic feat of 
raising' the bodv hjp a ladder hand over hand, implies a 
i-n-'hlii' dier dejzree of the subjective state we call exertion 
th: n is implied by ^climbing up the ladder in the usual way. 
Clearlv, therefore, k given amount of feeling gives rise 
to an Amount of molar motion which is large or small ac- 
ccrdinsT to the muscles used. This relation is also 

denenimt on age. : The sense of effort which a child expe- 
riences in raising a weight, greatly exceeds in intensity the 
sense of effort it vill experience in raising the same w^eight 
bv the same muscles twenty years afterwards. At maturity, 
a like amount of sensation is the correlate of an increased 
amount of produced motion. Similarly, this relation 

varies quantitatively as the constitutional state varies. 
After a prostrating illness, the feeling of strain that accom- 
panies the raising of a limb, is as great as that which in 
health accompanies a considerable feat of strength. 

§ S6. Were it not that already as much space as can be 
afforded has been occupied, it would be well here to illus- 
trate the ways in which both the peripherally - initiated 
feelings that arise in internal organs and the centrally- 
initiated feelings or emotions, have also their several forms 
of relativity. But it must suffice just to indicate these ex- 
tensions of the general truth that has been set forth. 

For present purposes we may fitly limit ourselves to the 
relativity of those peripherally - initiated feelingis directly 
traceable to environing agencies. Their relativities we find 
to be of manifold kinds. The quality and the quantity of 
the sensation produced by a given amount of a given 
external force, vary not only with the structure of the 
organism, specific and individual, as well as the struc- 
ture of the part affected, but also with the age, the con- 
stitutional state, the state of the part as modified by tem- 
perature, circulation, and previous use, and even with the 
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relative motion of subject and object. I Thus we may count 
up nine different causes which affect qualitatively or quanti- 
tatively or bothj the relation between tie exciting physical 
agent and the produced psychical modrfecation. These dif- 
ferent causes co-operate in ever-chqnging proportions. 
And when we remember that any change in any one of them 
results in some alteration in the kind- or degree of feeling..^ 
aroused^ we become strongly impressed! with the truth, thaiJ? 
subjective consciousness^ determined as it is wholly byij 
subjective nature^ state^ and circumstances^ is no measure , 
of objective existence. •- 

Indeed, the primitive belief that redness exists as such 
out of the mind, and that sound posse'sses apart from our- 
selves that quality which it has to our perception, is thus 
rendered as hard for the psychologist* to entertain as its 
opposite is hard to entertain for the -uncultivated. After 
learning that when a tumbler is struck the blow causes 
in it a change of form, instantly followed by an oppo- 
site change of form, after which thfere recurs the first 
form, and so on — after perceiving thaii each of these rhyth- 
mical changes of form gives an im;^act to substances in 
contact with the tumbler, generatingj visible waves on the 
surface of its contained liquid, and wayes having like periods 
in the surrounding air — when it has been proved to us that 
the feeling of tone results only when jSuch mechanical oscil- 
lations of adjacent matter recur with a certain speed, and 
varies in quality according to the speed — when, further, we 
find that these mechanical oscillations produce this feeling 
only when they fall on a particular structure, and that, when 
they fall on other structures, they produce feelings of 
totally unlike kinds ; we become fiiilly convinced that ^e| 
form of objective ac;^n we call souhd, has no t the slightest ^ 
km^hjg in nature^tg thj..,sensation p^qunj^ ' 

in us. S^ularly wit h undu lations of .the etherial medium, f 
How that we know l ieat _"ahd light tg^be .nearly-allied forms I 
of insensible motion, which may arise by transformation of ! 
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sensible motion and^. Hiay be re-transformed into it^ we are 
conyinced tbat amo^bog* tbe outer actions wliicli arouse in us 
the feeline’s of ligbt.il £eat^ and sensible motion, there can be 
no such intrinsic did’^brences as among the feelings we know 
by these names; an.<<i that hence these feelings cannot be 
like them. There .i^foUows irresistibly the conclusion that 
the same holds of tihstes and smells — that a hitter flavour 
implies in the suhst Wee yielding it nothing like what we 
call bitterness, and t :hat there is no intrinsic sweetness in 
the exhaled matter TiVhich we distinguish as a sweet odour ; 
but that, in these cas-es as in the others, the objective action 
which sets up the ^ objective state, no more resembles it 
{than the pressure wFiich moves the trigger of a gun resem- 
I files the e^^iosion wl'^dch follows. 

Finally, the induction extends itself to the sensations of 
tension and pressure Which we ascribe to mechanical force, 
ordinarily so-called. The same weight produces one kind 
of feeling when it re^sts on a passive portion of the body, 
and another kind of : feeling when supported at the end of 
the outstretched arm.- Or, to take a better case — if, one 
hand being opened oult on the table, a knuckle of the other 
hand is thrust down with some force on the back of it, 
there results a sensatio n of pain in the back of the hand, a 
sensation of pressure the knuckle, and a sensation of mus- 
cular tension in the acti ve arm. Which of these sensations 
does the mechanical foi -ce in action resemble, (qualitatively 
or quantitatively ? Clearly, it cannot be assimilated to one 
more than another of t hem ; and hence must in itself be 
something alien from, or unrepresentable by, any feeling. 

I t Thus we are brought .to the conclusion that what we are 
- Iconscious of as properties of matter, even doW to its 
' Weight and resistance, are but subjective afiections j^rq- 
duced by objective agencies that are unknown and im- 
i Enowahle. All the sensations produced in us by envm^ 

I ling things are but symbols of actions out of ourselves, the 
I Inatures of which we cannot even conceive. 
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§ 87. Tliis conclusion fully Ixarmoniizes witli, and is in- 
deed an obvious corollary from^ those icruths which Phvsi- 
ology supplies as data to Psychology. , Let us briefiv note 
how the structural and functional facts set down in the pre- 
ceding part^ yield deductively the inferences above reached 
inductively. 

A nerve is a thi’ead of unstable nitrogenous substance 
running from periphery to centre or from centre to peri- 
phery, along which, when one of its ends is disturbed, 
there runs a wave of molecular change to the other. The 
tvave of change set up by a peripheral disturbance is not 
like the action which causes it ; and the waves of change set 
tip in different nerves by different peripheral disturbances 
have no such unlikenesses as have the disturbances them- 
selves. Hence being obliged to conclude that the kind of 
feeling depends either on the character of the nerve-centre, 
or on the way in which the molecular disturbance is 
brought to the nerve-centre, or on both ; it becomes incon- 
ceivable that any resemblance exists between the subjective 
^ect aii^Aat oyective_cause which arouses it through the 
intermediation of changes resembling neither. 

Similarly with the quantitative variations. Seeing, as we 
did, that every nervous disturbance propagated from peri- 
phery to centre undergoes a multiplication, the degree of 
which depends primarily on the particular multiplying 
structures passed through, and secondarily on the changeable 
physiological conditions which favour or hinder the multipli- 
cation; ‘ it is clear that, if what on its physical side is a 
central neiwous disturbance, is on its psychical side a feeling, 
there cannot be constant proportions between feelings and 
the environing stimuli to which they answer. 
tively as well as qualitatiYelj;. feeling must be relative to the 
natm-e and state of the subject. 

§ 88. . But now let us not overlook an all-important im- 
plication very generally overlooked, and the overlooking of 
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whicli leads to elaborate systems of erroneous inferences of 
verv reinarbable, not^to say astonisliin^, kinds, 
j All the roreiToins ai .’guments, and all arguments of kindred 
I nataiv-, set out objective existence. Not a step 

can tpken lovrards^ trutli tiiat our states of conscious- 
n a^'e rbe raiv iniibgs we can know, without tacitlj^ or 
aTowedIr postiilatiiis’ ’ unknown something beyond con- 
s -iou'iiess! The pro|b 05 ition that whatever we feel has an 
-^^'xisrenee which is p’elaiive to ourselves only, cannot be 
Droved, nav cannot e?^on be intelligibly expressed, without 
a->er:iiL^O "direetlv or* '^7 implication, an external existence 
which is^iioi relative t o ourselves. When it is argued that 
wha: we are ecnsciousi* of as sound has no objective reality 
as such, since its ante^oedent is also the antecedent to what 
we are conscious of f ^3 jar, and that the two consequents, 
beino- unlike one another, cannot be respectively like their 
common antecedent p validity of the argument depends 
■whollv on the exisientd? of the common antecedent as some- 
thincf that has unchanged while conscio usness 

has been chana'ins*. K after finding that the same tepid 
w'arer inav feel warm one hand and cold to the other, 
it is inferred that warrath is relative to our own nature and 
our own state ; the mfi^^'once is valid only supposing the 
aciivitv to which these different sensations are referred, is 
an aetivitv out of ours’^l'^^s which has not been modified 


by our own activities. * 

One of two things nr^st be asserted : — Either the ante- 
cedents of each feeling, state of consciousness, exist only 
as previous feelings or st ates of consciousness ; or else they, 
or some of them, exist apart from, or independently of, con- 
sciousness. If the first is asserted, then the proof that what- 
ever we feel exists rela.rlYely to ourselves only, becomes 
doubly meaningless. Td say that a sensation of sound and 
a sensation of jar cannot he respectively like their common 
antecedent because they, are not like one another, is an 
empty proposition ; since the tivo feeHngs of sound and jar 
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taye a common antecedent in •; consciousness. Tlie 
combination of feelings that is foUoiwed by the feeling 
of jai% is never tlie same as tbe comibination of feelings 
that is followed by tbe feeling of i sound ; and bence, 
not baying a common antecedent^ lit cannot be argued 
that they are unlike it. Moreover^ / if by antecedent is : 
meant constant or uniform anteced'bnt (and any other 
meaning is suicidal) then tbe proposition that tbe ante- 
cedent of sound exists only in consciousness,, is abso- 
lutely irreconcilable witb tbe fact that tbe feeling of 
sound often abruptly breaks in upon tbe series of feelings 
otherwise determined,, where no antecedent of tbe specified 
kind has occurred. Tbe other alternatiye^ tbere^ 

fore^ that tbe active, antecedent of each primary feeling exists 
independently of consciousness^ is tbg* only thinkable one| 

Id is tbe one implicitly asserted in tbe very proposition 
that feelings are relative to our own nurtures ; and it is taken 
for granted in every step of every argument by which this 
proposition is proved. I 

Tbu^we come once more by another route to tbe con- 
clu^n already twice reached. Iii^ |:be first part of First 
Principles y when treating of tbe relaifcivity of knowledge, it 
was shown that tbe existence of a nim- relative is unavoid- 
ably asserted in every chain of reasopfing by which relativity 
is proved. In tbe second part of ^irst Principles, when ^ 
dealing witb tbe Data of Pbilosopb;}^, it was shown that tbe 
co-existence of subject and object i^ a deliverance of con- 
sciousness which, taking precedence! of all analytic examina- 
tion, but subsequently verified by analytic examination, is a 
truth transcending all others in certainty. And here again, - 
tbe validity of tbe conclusion that whatever we feel exists 
as we feel it only in ourselves, we find to depend 
entirely upon tbe postulate that feelings have antecedents 
out of ourselves. 

p 
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iCHAPTEE TV. 

i 

THE EELATITITY EELATIOYS BETWEEN FEELINGS- 

i 

§ S9. Tlie mildest jcriticism on tliis title will probably be 
tnat it is an awkwar^ combination of words ; and an out- 
spoken critic will Teirj likely condemn it either as non- 
sensical or as meanin-^less. JseTertbeless it has a definite 
meaning not properly; expressible by any other title. 

ilind we found to be composed of feelings and the rela- 
tions between feelings. In the last chapter^ it was shown 
that the kinds and amounts of feelings are determined by 
the nature of the subject — exists as we know them_, only in 
consciousness, and haye no resemblance to the agents 
beyond consciousness ; which cause them. And it is the 
fpurpose of this chapter to show that in like manner the 
forms and degrees of ^'elations between feelings are deter- 
mined by the nature of the subject — exists as we know them, 
only in consciousness, and no more resemble the connexions 
between outer agents than the feelings they unite resemble 
these outer agents. 

The most highly compounded relations between feel- 
ings, are those in which they are present to conscious- 
ness not simply as co-existing hut as co-existing in certain 
relative positions — <^o-existing, that is, along with many 
of those intervening and surrounding positions, which 
are the units of our conception of Space. The relativity of 
these compound relations of Co- existence, as we may cal] 
them, must be dealt with first. After them we will pass to 
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tlie compound relations of or tliose in ttMcIi 

feelings are known not simplj as', having occurred in 
succession; but as occupying certain positions in the series 
of states of consciousness, between vrkicli there are inter- 
vening positions occupied by other, states — relations of 
Sequence, that is, in which Time, regarded as having an 
assignable quantity, is an eleSSit. We will next consider 
the compound relations of Differenee, or those in which 
beyond the mere consciousness of difference, there is a 
consciousness of the degree of Difference — relations of 
Difference, that is, in which the related feelings are con- 
ceived as differing in strength b}7 assignable amounts. 
The relations of Co-existence, of Sequjence, and of Difference, 
considered under their simplest aspects apart from quanti- 
tative implications, may then occupy us. 

§ 90. hTo great effort of imagination is required to see 
that the consciousness of space of three dimensions, consti- 
tuted of trebly-compounded relationss of Co-existence, is a 
consciousness that varies qualitatively according to the 
structure of the species. It needs but to call to mind how 
greatly our conception of space is itiodified when we are in 
a dark place of which we know not the bounds, to perceive 
that those inferior creatures which have no eyes, and cannot, 
as we do in the dark, supplement present tactual experiences 
hy remembered visual experiences, must have concep- 
tions of space quite unlike in quality to our own, 
which are abstracted in so large a degree from visual 
experiences. Not only must the consciousness 

of trebly-compounded relations of Co-existence be quali- 
tatively different in such inferior creatures, but also those 
of doubly-compounded and singly-compounded relations of 
Co-existence. A creature with eyes is capable of having 
aU the relative positions constituting an area, impressed 
on consciousness with apparent simultaneity ; but a creature 
without eyes can become conscious of these multitudinous 

p 2 
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The dimensions of our bodies and the spaces moved throno-h 
by our limbs^ serve us as standards of comparison viih en- 
vironing dimensions ; and conceptions of smallness or large- 
ness result according as these environing dimensions are much 
less or much greater than the organic dimensions. Hence^ 
the consciousness of a given relation of two positions 
in space, must vary quantitatively with variation of 
bodily bulk. Clearly, a mouse, which has to run many 
times its own length to traverse the space which a man 
traverses at a stride, cannot have the same conception of 
this space as a man. Quantitative changes in these com- 
pound relations of Co-existence are traceable by each person 
in his own hiental history, from childhood to maturity. 
Distances which seemed great to the boy seem moderate 
to the man; and buildings once thought imposing in height 
and mass, dwindle into insignificance. 

The physiological state of the organism also modifies 
quantitatively this form of consciousness to a considerable 
extent. De Quincey, describing some of his opinm-dreams, 
says that buildings and landscapes were exhibited in pro- 
portions so vast as the bodily eye is not fitted to receive. 
Sj^ace sivelledy and was amplified to an extent of unutterable 
infinity.'’^ It is not an uncommon thing with nervous 
subjects to have illusive perceptions in which the body 
seems enormously extended : even to the covering an acre 
of ground. 

A more special modification of bodily state also affects the 
conception. Like all other nervous structures, the nervous 
structures employed in the apprehension of space have their 
receptivity temp orarily diminished by action. As the appreci- 
ation of a delicate taste is hindered when the palate has just 
been excited by a very strong taste ; so a small or moderate 
magnitude is under-estimated when a great magnitude has 
just before occupied the attention. Abnilding that appeared 
large when it stood amid smaller buildings, loses much of its 
seeming largeness if a far larger building is erected close 
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to it Or to take a bet — wben tbe Sun is seen in the 

niid^t of the skv wi none but great angular spaces 
l3Pi^^0eQ it and the looks very much less than it 

does when close to the horizon, where the angular space it 
sabrends is comparabl; « side by side with small angular 
spaces. 

" Ter a-3-ain, ecmpoun-'^ relations of Co-existence vary with 
the position of the*obse‘''^^er, not only quantitatively, but, in 
a certain sense, qnalita j h)r so only can we express 

the truths that apoare' depends on distance from the 
eye, and that apparent changes with every change in 

the Doint of view. ’^he impressions made on us 

by two objects to both '"'e aie close, are consider- 

ablv removed from on^h another in conscionsness. But as 
we recede from such tw^^^ objects, that compound relation of 
Co-existence which for/^^ conception of their relative 
positions, diminishes qih'^Htitatively, and at last disappears 
altogether : the two im^ppessions they give us merge into 
one. The facts x-hai the co-existent positions forming 

a circle become to pierception an ellipse when viewed 
obliquely, and a straigi'^^’ v^'h.en viewed edgeways, 

illustrate the truth that ^^ttipound relations of Co- existence 
undergo a species of variation as the place of the 

percipient varies. This * c^f variation is doubtless due 
TO differences among the- P^tes of quantitative variation of 
the many component relav^^^^ j none the less to be 

regarded as a qualitatiY;^ variation, since differences ot 
quality in general are i^Q^olvable into differences in the 
ratios of the co-operative i actors. 

We are thus driven to ti^^ conclusion that what w^j^pn- 
ceive as space-relations, ca ^aot be, either in their natures or 
degrees, like those eonne'^^^^^^ among external things, -to 
which they are due. TheJ change both qualitatively and 
quantitatively with the the state^ and 

;the position, of the perciph;^^* And when we see that what 
IS, objectively considered,' same connexion between 
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i-lxixigs, may, as a space-relation in cor^sciousness, be single 
OTT double — when vre remember that, ^according as we are 
laear or far off, it may be too large *to be simultaneously 
perceived or too small to be perceive^ at all; it becomes 
impossible to suppose any identity bcjtween tliis objective 
connexion and some one of tbe mult-itudinous subjective 
Isolations answering to it. h 

§ 91. The compound relations of Sequence, or tbose in 
■wlaicli we conceive phenomena as braving occurred, not 
simply one after another, but a^^, occuipying places in con- 
soiousness between which there are >l!itervals measured by 
ixitervening places, and from which, ^ by abstraction, we 
cLorive our conception of Time, do n( 3 t at first sight appear 
to vary qualitatively. Seasons may,: however, be assigned 
for suspectiug qualitative variations iit them. 

Such qualitative variations as probably occur, are deter- 
xruined by difierences of specific struicture. A stationary 
cx-eature without eyes, receiving distinct sensations from 
o::sternal objects only by contacts whi:ch happen at long and 
ix-regular intervals, cannot have in, its consciousness any 
compound relations of sequence sav^. those arising from the 
slow rhythm of its functions. Even -in ourselves the respi- 
TT-atory intervals, joined sometimes with the intervals between 
-fclie heart's pulses, furnish part of thie materials from which 
our consciousness of duration is dejirived ; and had we no 
continuous perceptions of external changes, and conse- 
q-mently no ideas of them, these rhi^hmical organic actions 
^■^ould obviously yield important daja for our consciousness 
of Time : indeed, in the absence of locomotive rh 3 rthms, our 
sole data. Eemembering this, aufd remembermg that the 
sequences with which we are chiiefly occupied, and from 
wMch our conception of Time is chiefly abstracted, are not 
-Lliese sequences derived from iiiaternal actions, but the 
sequences in our impressions of ecsternal actions, it will be 
•manifest that there is most likfely a mai-ked qualitative 
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difference between \ undeveloped sense of duTat I on 
derived solely from [tbe experiences of inner changes^ and 
tliat developed conception of Time derived mainly from 
outer changes^ but| conceived to be a form of lootb. 
outer and inner qbanges. Quantitativ^o 

variations in compoWd relations of Sequence as existing 
in consciousness^ ail"e manifestly caused by tbe strnc- 
tiiral differences wbficb constitute differences of species. 
Subjective rbytbms, ], partly of tbe vital functions and partly 
of tbe locomotive i functions^ mark out consciousness 
into tolerably regub>r intervals; thus yielding measnx*es 
between states of con|'’Ciousness otherwise caused — standards 
of duration. Hence ^ small creature^ in wbicb tliese 
rbytbms are very rapoid, must bave a consciousness of a 
given objective interYJ^al widely unlike tbe consciousness 
of it possessed by a li’^rge animal^ whose rbytbms are rela- 
tively very slow. A s wings make ten or fifteen tbousand 
strokes per second, i Each stroke implies a separate 
nervous action. Eacli- such nervous action, or ckang-e 
in a nervous centre, is € probably as appreciable by tie g-xiat 
as is a quick movementfc of bis arm by a man. And if tHis, 
or anything ike this,;* is the fact, then the time occupied 
by a , given external cbiange, measured by many movements 
in tbe one case, must ^'?eein mucb^ it see ms in 

the otber"^se, when mt ^asuredJ)X 

How age determines t quantitative variations ia compound 
relations ^Sequence, is^t a matter of common remark. Pro- 
bably these are in part dt^e to differences of size, and con- 
comitant differences in f^be rbytbms of tbe functions,, "vital 
and locomotive: it requires a greater number of a cKild^s 
movements than of a movements to measure a day^. 

But that the change in ^tbe estimation of intervals is not 
wholly thus caused, is 3manifest from tbe fact that after 
maturity is reached, tbery^ or at any rate tbe longer ones, 

continue to undergo a seenming abbreviation. Mont hs to 

old manappear no longer • ^ the young man > 
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A furfclier quantitative variation, i essentially similar in 
origin to tliat whicb. takes place '•ivitli advancing years, 
accompanies variation in external cir;cumstances, wlien this 
increases or decreases the number of vivid experiences 
within a given interval. If, after a monotonous life, a 
journey of pleasure brings within a week many exciting 
novelties, the remark habitually maclei is, that it seems far 
more than a week since home scehies were left behind. 
Even a comparatively monotonous 'state of consciousness: 
appears long if it is intense : instance the time during which/ 
a severe pain is suffered ; or instance an interval of impatient 
expectation, the seeming length of w’hich is popularly illus- 
trated by the proverb — The watcffed pot never boils. 

The estimation of Time varies alsol with the constitutional 
state. Whatever exalts the vital activities, and so makes 
mental impressions stronger, exaggerates the conceptions of 
durations. This is notably the case in persons under the 
influence of opium. Detailing his experiences of this influ- 
ence, De Quincey says that he someibimes seemed to have 
lived for 70 or 100 years in one nijght/^ nay, to have had . 

feelings representative of a millennium passed in that 
time, or, however, of a duration ihr beyond the limits of 
any human experience.'’^ | 

One more cause of quantitative variation in the conscious- 
ness of a compound relation of I Sequence, is change^ of 


position aniong our experieuQes. I Intervals of Time, like ; 
intervals of Space, become apparently small in proportion' 
to their remoteness- An evening/ spent at a friencVs house,’ 
seems of considerable length whep looked back upon afc the' 
moment of departure. When /'recalled a week after, it 
subtends by no means so great ah angle in consciousness 
and the angle it subtends in consciousness when we are 
reminded of it a year after, is very small. There is a con- ^ 
viction that it was several hours lohg ; but when contemplated 
it cannot be made of equal appaifent length with the several 
hours just passed, any more .'than the apparently-sniall 
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distance between two’, objects on tlie horizon^ can be made 
in actual perception b^'.ke tlie great interyal wbieb appeared 
between tbem when saw them close at band. In other 
words, there is a for 'e-shortening of protensive quantity 
analogous to the fo‘ re -shortening of extensive quantity; 
whence it results thi'at the intervals between passing ex- 
periences begin to seism less as soon as they are past, and 
continually dwindle we get further from them, until at 
last their lengths bet come inappreciable. To this law of 
mental perspective is the fact that, in retrospect, life 
seems no longer at for rty than it did at twenty. 

Hence, concerning 'compound relations of Sequence, as 
concerning compound i^'elations of Co-existence, we must say 
that probably the}" are ^not qualitatively like the connexions 
to which they answer,-; and certainly they are not quanti- 
tatively like them. fi For suspecting that whatever 

objectively originates dour subjective conception of Time, is 
noi: identical in nature \ tith it, we have the reason that Time, 
considered as an abstralet from relations of Sequence, must 
present a different aspe according to the degree of its dis- 
sociation from particuhhir sequences. To a lowly-endowed 
creature, conscious only' of internally-initiated changes, it 
cannot appear what it Idoes to a creature chiefly occupied 
with changes that are ex|ternally initiated since, in the last, 
it is partially dissociatt.^ :d from both orders of changes. 
^Thence it seems in feral >Ie that, only partially dissociated 
as it is, it cannot have - in consciousness that qualitative 
character which absolute., dissociation would give it, and 
wdiich we must suppose it }to have objectively. And 

that compound relations a*>f Sequence as we conceive them, 
cannot be quantirativelyr like the connexions beyond 
consciousness to which the^w refer, is proved by the fact that 
they vary in their apparent^ lengths with the structure of the 
organism, with its size, wi.jh its age, with its constitutional 
state, with the number a^nd vividness of the impressious 
it receives, and with their redative positions in consciousness. 
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Manifestly^ as no one of tliese variously-estimated lengtis 
can be taken as valid ratlier tlian tbe otliers^ it becomes 
impossible to suppose eq^ualitj: between an interval of time 
as present to consciousness and an}’- nexus of tilings wliicli 
it symbolizes. 

§ 92. Deeper tkan tbe compound relations of Co- 
existence and Sequence^ is tke compound relation of 
Diffenegc e ; since^ besides being involved in tke comparisons 
of spaces and of times^ this is involved in comparisons of 
tbe Forces manifested in Space and Time, We may fitly 
limit ourselves to illustrations taken from this last class of 
cases. 

As into a conception of two things co-existing at an 
assignable distance apart, there enters the consciousness 
of many or few co-existing positions between them ; and as 
into the conception of two changes separated by an assign- 
able interval of time, there enters the consciousness of many 
or few intervening sequent positions ; so into the conception 
of two forces that have an assignable inequality, there 
enters the consciousness of many or few degrees of difference ; 
and the conceived amount of difference is determined by the 
number of these degrees. What we have here to observe 
is, that our conceptions pf,.jimpunts. of difference, so con- 
stituted, have relativities analogous to those which exist in 
our conceptions of amounts of spaces' and amounts of times. 

That the compound relation of Difference varies qualita- 
tively according to the structure of the species, we have no 
diSinct evidence. But since a corppound relation of Dif- 
ference has to be conceived in terms of impressions that 
differ; and since the conception off Difference cannot be 
dissociated from the order of impressions in which it is 
presented, if there is but one such order ; it may be iuferred 
that, in proportion as the impressions become more multi- 
tudinous in their kinds, the conception of Difference 
becomes more independent of particular differences; and 
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tlierefore^ in higlier creatures it is not qualitatively 
tlie same as in lowe^ creatures. 

Tliat quantitative i variations in the conception accompany 
specific unlikenessesf of structure^, becomes manifest when it 
is remembered that ja difference in forces does or does not 
give rise to a diffelrence in feelings^ according as the or- 
ganization is or is (not highly recipient. IncMent forces 
t^t seem alike to a \lowly-endowed creature^ seem conspicu- 
ously unlike to a citeature endowed with the sense-organs 
required for app)reci[ating them. Where eyes are so little 
developed that approaching objects are recognized only as 
intercepting the sutishine^, it is obtnous that contrasts of 


light and shade whiich seem marked to animals with de- 
veloped eyesj are <yuite imperceptible. Similarly among 
highly-endowed anim|als of diverse kinds. Betweenbdours 
both of which producfB in a man no impression whatever^ a dog 
perceives differences |of strength^ probably of many degrees. 
Even the structural lunlikenesses of individuals entail such 
resiilts. A good ealr detects several gradations between 
tones which to a bad (;ear seem alike. 

The bulk of the orWnism is also a .factor in mo difying 
q^ant^tively thq remtion of Difference, The manifesta- 
tions of force betweei^i which a creature can perceive un- 


hkenesses^, are limited ^ at the one extreme by its ability to 
bear them and at th® other extreme by its capacity for 
being sensibly affected] by them ; and its size partly deter- 
mines these limits. A grain and half-a-grain are hardly 
distinguishable by theiri pressures on the finger ; but if suc- 
cessively borne by an f animal not more than a grain in 
weighty a difference dlivisible into many degrees would 
doubtless be perceptibM; between them. Conversely^ a man 
cannot perceive the comtrast in weight between a ton and 
half-a-ton^ for he fails tlo put forth a force sufficient to hft 
either ; but it can scarlpely be questioned that in the con- 
sciousness of an elephafet^ now loaded with one and now 
with the other^ the feeimg|s produced would have an nnlikenes'-. 
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that might be graduated. Objective difibrences^ all equal in 
degree, are thus manifestly appreciab-O by any creature 
only v/itMn a range that is really very n'^^row. More- 

over^ it is demonstrable that toward^ either extremity 
of this range;, the conceptions of Difference become 
quantitatively more and more vagu® ; ^^<3. nowhere -s 

throughout the range can there be ^ parallelism 

between the contrasts of inner feelings contrasts of 

outer forces to which they refer. 1-^or when a mass is- 
poised in the hand^ certain muscles strained to the 
degree required to support the mass arm. If the 

weight of the mass is smalb the weight' becomes 

the larger part of the force to be antag^^i^ed ; while if the 
mass is large;, the weight of the arnc^ becomes the smaller 
part. Clearly^ then_, the effort put forf^ support of 

the arm being a constant element in th® compared states of 
consciousness,, must modify the seemir-ig difference between 
weights to a different extent accord'i^g absolute 

amounts of the weights are increased decreased. 

How variations of constitutional whether deter- 

mined by disorder or by age,, also caP^® quantitative varia- 
tions in the relations of Difference as 'conceived by us,, need 
not be shown in detail. It is obvio^^ from what has been 
said that all exaltations and depresd^^^® energy and of 
sensibility^ must alter the range wi^'^^^ which differences 
are appreciable^ and must modify th^ appreciations of them ; 
more especially towards each extremp range. 

We conclude^ then^ that the comp P^^^ of Differ- 

ence as we know, it;, is ^dependent oi^ structure,, on size,, and 
on , constitutional state. The same objective difference may 
have no subjective difference >answ< because the 

forces between which it exists either excessive or 
defective in amount. Within the lif^its of appreciation,, the 
same objective difference may seem ^I'cat or small according 
to the percipients nature and tenjipoEary condition. And 
as we cannot fix on any one of thesj^ relations in conscious- 
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^ ness, ratlier tlian ai-ij otlicr, as like tlie reality beyond con- 
^ scioasness, we mus'fc infer tliat there is no likeness between 
5 any one of them ancl the reality beyond consciousness. 

§ 93. But now ‘what are we to say about the pure 
relations of Co-exis^.tence, of Sequence, and of Difference ; 
considered apart frcom amounts of Space, of Time, and of 
Contrast ?• Can we^ say that the relation of Co-existence^ 
conceived simply as impljdng two terms that exist at the 
same time, but are ^not specified in their relative positions, 
has anything ans wearing to it beyond consciousness ? Can 
we say that out of ? ourselves there is such a thing as Suc- 
cession, correspondiu^g to the conception we have of one 
thing coming after amother, without reference to the time 
between them? Ai^id can. we say that what we know as 
Difference, apart fr^^om any particular degree of it, has 
objective unlikeness its cause ?' 

The reply is that ype cannot frame ideas of Go-existence, 
of Sequence, and of Difference, without there entering into 
them ideas of quantit-y.. Though we have examined apart 
the compound relaticfens of these orders, into which con- 
sciousness of quantit;^ avowedly enters; and though, in 
above defining the sj^mple relations of these orders, the 
avowed contemplationl of quantity is excluded ; yet, on 
looking closely into thcp matter, we find that a tacit recog- 
; fnition of quantity is alymys present. Co-existence cannot be 
I thought of mthout Lome amount of space. Sequence 
. j c annot be thought oi" without some interval of time. 

■■ Differen ce ^cannot be tl hpu^^ of without some ^degree of 
^ contrast Hence what ]|)ms been said above respecting these 
relations in their defiiuitelyTCompound forms, applies to 
them under those form[’^ which, hj a__fiction, we reg ard ag 
simple. All the proof^'i of relativity that held where the 
conceived quantities w0re large, hold however small the 
conceived quantities bec(;^me. And as the conceived quan- 
tities cannot disappear | from consciousness without the 

i 
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relations themselves disappearing^, it follows inevitably that 
the relativities hold of the relations, themselves in tlieir 
ultimate elements. We are thus forced to the conclusion 
that the relations of Co-existence^ of Sequence^, and of 
Difference^ as we know them^ do not obtain beyond con- 
sciousness. ^ 

Let us simplify the matter by reci^ncing derivative rela- 
tions to the fundamental relation; ^md we shall then see 
more clearly the truth of this apparently -incredible pro- 
position*. 

Every particular relation of Co-existence involves a cogni- 
tion of some difference in the position^ of the things co-exist- 
ing; resolvable^ ultimately^ into differences of relative posi- 
tion towards self, i^nd differences pf relative position can 
be known only through differences between the states of con- 
sciousness accompanying the disclosuife of the positions. But 
while positions in Space^, and co-exis;5ting objects occupying 
them,, are known through relations; of Difference between 
the feelings accompanying disclosipTe of them they are 
known through relations of Likent^ss,, in respect of their 
order of presentation. The relationj o^Co^emstence,, whichf 
is that out of which all Space-concfeptions are built^ is one 
in which neither term is first or (last : the terms exhibits 
equality in their order — no difference jp their prd 

Phenomena occurring Tn successions like those occurring 
simultaneouslys are known as occup;^ng different positions in 
consciousness. Intervals between ihem are distinguished by 
differences in the feelings that aris^ in passing over the inter- 
vals; and where the intervals are alil^O/ they are so classed from 
the absence of such differences. ! But while the relations 
among phenomena in Time are : known as such or such 
through conceptions of Difference iand Ho-difference yielded 
by comparisons of them, they are* known as alike in this, 
that their terms are unequal in or4er of presentation — differ . 
in their order. 

Thus all Space-relations and IKme-relations— all relations 
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of Co-existence and Siequence^ are known tlirongli relations 
of DiSerence and No -[difference. Sequence is Difference of 
; order; Co-existence m No-difference of order. Hence we 
^liave at last to deal ;witli tlie relations of Difference and 
No-difference. And our entire consciousness being built 
up of feelings wMcli {present these relations^ both in them- 
selues and in the seco^ndaiy feelings constituting conscious- 
ness of their order^ thin whole c^uestion of the relativity of 
relations among feeling's is reducible to the question of the 
relativity of the relatjion of Difference. This is readily 
demonstrable. ^ 

The sole elements^ sInd the indissoluble elements^ of the 
relation are these : — ^.1^ feeling of some kind ; a feehng 
coniir g next to it_, r which, being distinguishable as 
another feeling, prove^ itself to be not homogeneous with 
the first ; a feeling of -shock, more or less decided, accom- 
panying the transition?. This shock, which arises from the 
difference of the two Melings, becomes the measure of that 
difference — constitutes Iby its occurrence the consciousness 
of a relation of difference, and by its degree the conscious- 
jness of the amount of ^difference. That is, the relation of 
I Difference as present ^in consciousness is nothing more_ 
khan a change in eo^nsciousness. How, then, can it 
fresemble, or be in any- way akin to, its source beyond 
iconsciousness ? Here \ are two colours which we call 
unlike. As they exist:, objectively, the two colours are 
quite independent — there ^ is nothing between them answer- 
ing to the change which 1 results in us from contemplating 
first one and then the olther. Apart from our conscious- 
ness they are not linked ms are the two feelings they pro- 
duce in us. Their relation as we think it, being nothing 
else than a change of ouif* state, cannot possibly be parallel 
to anything between then\^ when they have both remained 
unchanged. 

§ 94, It is proper to po'^^nt out that all these conclus ions. 
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dovrn to the last of tliem^ are in liarn^ony vdth. tliose wliicli 
may be directly deduced from tbe dat:a supplied by Pbysio- 
logy to Psycliology. j 

Eacli feeling being tbe concomitaijit of some molecular 
change in a portion of vesicular neirve-matter ; and each 
relation beins’ the concomitant of some wave of molecular 
transformation propagated along a ierve-fibre^ or fibres, 
from one portion of vesicular nervetmatter to another ; it 
results, in the first place, that thel various relations as 
we know them are composed of elements essentially alike ; 
and it results, in the second place, that not being in- 
trinsicallv different in their ultimate natures, they cannot 
resemble intrinsically-difierent objective connexions. 

Indeed, it needs but to think for ah instant of a brain as 
a seat of nervous discharges, intermediate between actions in 
the outer world and actions in the world of thc.ught, to be 
impressed with the absurdity of sup^posing tha^o the con- 
nexions among outer actions, after being transferred through 
the medium of nervous discharges, caia re-appear in the world 
of thought in the forms they originaHy had. 

§ 95. But here let us not omit toj recognize the assump- 
tion made throughout, and inevita|)l v made in all reason- 
ing used to prove the relativity <bf relations, that there 
exist beyond consciousness, conditions of objective ^mani- 
festation which are symbolized, bjjr^atig^ as we conceive 
them, ! 

The very proposition that what we know as a relationl 
is qualitatively and quantitatively determined by our own I 
nature, and does not resemble any order or nexus beyond! 
consciousness, implies that there exists some such order or| 
nexus beyond consciousness ; and levery step in every argu-; 
ment by which this proposition is established, distinctly 
posits this order or nexus, and cannot be taken on any 
other condition. Further, the argument_.assm^ and„..is 
qbhgei. to assume, fundamental: differences_of objective 
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order wHcli are symbolized by fundamental differences of 
subjective order. 

For to say tliat wbat we know as a relation between 
positions in Space^ caninot be like any objective nexus, since 
tids relation of positions as conceived by us varies inde- 
finitely, is to say that there exists an objective nexus which 
has not varied. Two- verdicts of consciousness respecting 
a given magnitude are found to be unlike under unlike 
conditions of perception ; whence it is inferred that neither 
of them is like the inao’iiitude. But the inference is nonsense 

O .• 

if by this magnitude is meant something in consciousness. 
Instead of something beyond consciousness. As it wms before 
shown in the case of feelings, so it might here be shown in 
the case of relations between feelings, the reasoning used 
becomes both false in |ts premises and meaningless in its 

I conclusion. jOf course, changing the terms, the 

like holds with periods of Time. Every argument proving 
that our conceptions of Time are relative, falls to pieces on 
, withdrawing the assumjption that there exists some form of 
; Things from w^hich Tim<e, as a form of Thought, is derived. 
The assumption of aii objective source for the subjective 
relation of Difference, ip implied in the last tw'o assumptions. 
If, as shown above, aljl special cognitions of spaces and 
times involve cognition^ of differences ; and if, as shown 
above. Space in general^ which is resolvable into relations 
of Co-existence, and Tim‘p in general, which is resolvable into 
relations of Sequence, ^.re separable from one another as 
being respectively constituted, the last by difference of 
order, and the first by nof difference of order; it is clear that 
the postulation of objective sources of these subjective fo rms , 
implies postulation of a^ objective source of Difference. 
And this postulation of objective sourc-e of Differ^ce, 
equally implied in all \tle arguments which prove the 
relativity of the conceptiicn of Difference, has for its jltb 
f^be deepest ei^signable warrant— the Persistence 
Though the reh^tion of Difference, constituted, as 
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I 

iTe liave seen, by a cliange in cons^ciousness^ cannot be^ 
identified witb anything* beyond con|sciousness ; yet that 
there is something beyond consciousness to which it is due^ 
is an inevitable conclusion ; since to || think othervtdse is to, 
think of change taking place without ajn. antecedent. 

More certain^ then^ than the Eelatfivity of Eelations as 
we conceive them, is the existence oV ISTon-relative Forms 
to which they refer ; since proof of -fhe first involves per- 
petual assumi^tion of the last. There is some ontologicall 
order whence arises the phenomena:^! order we know as' 
Space; there is some ontological or<|ier whence arises thei 
phenomenal order we know as Tims; and there is sonie^ 
ontological nexus whence arises the plhenomenal relation we 

know as Difference. v 
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CHAPTER Y. 


THE IIEVY4.BILITY OF FEELINGS, 

§ 96. As was poirnB^ out in tlie second cliapter of 
this part, Feelings alniit of a double classification. On 
grounds of structure bey are divisible into the centrally- 
initiated and' the peripherally-initiated; which last are 
re-divisible into those which are peripherally initiated by 
external actions and those which are peripherally initiated 
by internal actions. And on gi^ounds of function they are 
divisible by a line crossing these transversely^ into those 
primary or vi^dd feeli^igs produced by direct excitations, 
and those secondary or faint feelings produced by indirect 
excitations. The one tlass, known as sensations, are some- 
times called presentative feelings; and the other class, 
known as ideas (though this word is more commonly 
applied to clusters of tyiem), are sometimes called re-pre- 
sentative feelings. 

Thus far little regard ?has been paid to this grouping of 
feelings which has in vi^uv not difference of kind but differ- 
ence of degree. Thous^h throughout the last two chapters, 
we have tacitly recognizejd the distinction — though, in dealing 
wdth the relativities of'> feelings and of relations, we have 
been obliged to take foi-* g^’anted an established connexion 
between the vivid feelimg^s or sensations directly presented, 
and the faint feelings or i deas in which they arc represented; 
yet no definite statement^'s have been made respecting the 
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dependence of tlie second class on tli|e first. Here we have 
to inquire liow, wfien vivid forms of 'feelings have been ex- 
perienced^ it happens that faint fornDjs of feelings like them 
afterwards arise. We have to inquirje what determines this 
rewvability — what conditions they '^^re which render the 
revivals more or less distinct.* 1 

Since feelings are rarely^ or indeed[ never^ revived singly 
— since the things we remember aire^ as the word implies^ 
put together out of feelings standinjg in certain relations ; 
it results that in the illustrations to given "sve shall have 
to deal more with clusters of revived feelings than with 
individual revived feelings. But whjat is alleged of the first 
alwavs holds of the last. i 

§ 97. Speaking generally^ feelingts are revivable in pro- 
portion as they are relational. THe peripherally-initiated 
feelings of external origin are more rjepresentable than those 
of internal origin ; and both of thjese can be represented 
with, greater facility than the centrally-initiated feelings. 

The most highly relational feelii igs are the visual ; and 
these are of all feelings the moist easily reproduced in 
thought. The redness of a soldiejfts coaft the blue of the 
sky, the whiteness of the snow-(j;overed ground^ can be 
revived in consciousness at any r^ioment with scarcely an 
efiort^ and with relatively-great clefarness. The glare of an 
electric light may be so vividly conceived as to produce 
something like a sense of dazzling. Ideal feel- 

ings of sound arise before the :pind with a facility and 
a strength almost as great. Thc^ report of a cannon^ the 

I here use the word revivability ratllier than the word recoverability, 
because it has less objectionable implications. To recover anything involves 
a voluntary act ; and to call a thing recoverable, is to say that it is some-., 
thing which can be re-obtained by a voluntary act. But a^reat part of our|| 
ideal feelings arise without volition, arid joftenqn spite of volition. Thel,^ 
word revivable applies equally well to th^ ideal feelings which are voluntary* 
and those which are involuntary. j 
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blast of a trumpet, or a biss, may be imagmecl 

mstantly and very dist-'| Sensations of touch 

and pressure, if less rei Presentable, are representable readdy 
and ^vith considerable ,[! clearness. The softness and hardness. 


tlie smootliness 
liave tolerably 
facility. 


and ' rouglinesSj of different surfaces, 
disti ideal forms that recur with 
liiL-iiiuj Thi^ relational feelings externally 

initiated— those of tasC® and smell— are neither so easily nor 
so strongly reproduced.V colour or sound may be remem- 
bered in°an instant ; bl*!* » specified flavour or odour is not 
so quickly recalled, an^^ ideal feeling does not approach 
in vividness so nearly t^c the real feeling. 

We pass to the periiplie’“ally-initiated feelings of internal 
orio-in. A particular lAmscular effort cannpt be represented 
as°quickly or as nleafcy as a particular sound or colour; 
and though an intenselT pain suffered in a limb may be re- 
called with considerablj'c distinctness, it is observable that 
the ideal pain does no^.t approach so nearly to the real pain 
as does a remembered scream to the consciousness of an 
actual scream, or as doe-^^ tlie thought of a flash of lightning 
to the perception of a fla^^li of lightning. When we 

come to those periphprally-initiated feelings to which 
ordinary states of the yh'scera. give rise, we And the degree 
of revivability very smalfh It is difficult to call into con- 
sciousness the feeling of ^ hunge r. To think of the circum- 
stances along with which'|; liunger occurs is easy ; but after a 
bearty meal it is nest to limpossible to represent any degree 
of that craving for fooii’ which esisted before the meal. 
Similarly with thir st. ^ 

Of the centrally-initiate -d feelings or emgt^ns, the like is 
true in a qualified sense.'. As before pointed out, there 
is not between actual an/i ideal emotions the same sharp 
division as between actual nnd ideal feehngs of other kinds. 
Emotions are escited, no;* ‘ by physical agencies themselves 
but by certain comples refe-tipB® them. Hence, only 

representations of ^ comples relations are ideal 
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emotions aroused. '\Ylien so aroused, liowever^ they may 
rise to any degree of vividnesSj, until they become actual 
emotions. But the fact which we ha'fe here to note as con- 
forming to the principle enunciated^ is that an emotion 
cannot be at once reyived in the samo way that a feeHng of 
light or sound can. It is impossible to bring instantly into 
consciousness the passion of anger, or that of joy, in however 
faint a form. Representation of either can be achieved \ 
only by imagining, and dwelling upon, some circumstances 
calculated to produce it; and this takes an appreciable^ 
time. 

§ 98. The revivability of past feelings varies inversely as 
the vividness of present feelings. This antagonism holds to 
a certain degree between past and pi*6'Sent feelings in general ; 
but it holds to a much greater degree between past and 
present feelings belonging to the same order. 

Take first the general antagoniism. Every one knows 
that when a tremendous sound or ^n astounding spectacle 
absorbs the attention, it is next tP impossible to think of 
anything else — next to impossible to entertain irrelevant 
ideas. Indeed, consciousness sometimes becomes so entirely 
filled with the present overpoweiirig impressions as to ex- 
trude our habitual ideas : producing what we call absence 
of mind. Less extreme illustratipns are furnished by the 
interruptions to currents of volu ntary thought that result 
from violent pains or loud noises-^ And that the shutting 
out of primary feelings facilitates^ the revival of secondary 
feelings, is also implied by the co^nimon habit of closing the 
eyes when trying to imagine anything very clearly. 

The more special antagonisms -^re of considerable interest. 
We saw in a previous chapter that primary feelings of 
any order, while they have much power of excluding from 
consciousness primary feelings ojf the same order, have less 
power of excluding from consciousness primary feelings 
of other orders. Here we have?* to note, what may be re- 
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garded as a corollary^ 
greater obstacles to 


they are to secoEdai| 
' impressions of great di 
resistance to the imagil 
a melody. The re^iv!! 


that primary feelings of any order are 
secondary feelings of that order than. 
■*y feelings of other orders. Visual 


tistinctness offer a scarcely-appreciable 
nation of sounds — say those forming 
•d in thought of a person recognized 
yesterday, is but little with by the flavours of the 

thing's we are eating- h sensations received from 

objects held in the hani-ds, hinder us much from thinking of 
things we have seen, oi^-' listened to, or tasted, or smelt. But}_ 
the sounds we are heai|^‘ing tend very decidedly to keep out 
of consciousness others sounds of which we wish to think. 
Visual sensations stanld considerably in the way of visual 
ideas. And there are still more conspicuous antagonisms 
between the primary jfeelings and the secondary feelings 
of lower orders. 

The different degree^'^s of these antagonisms are, indeed, 
worthy of notice ; smc\;e they admit of being generalized, 
and are not without si g fidficance. The law appears to be 
that among the most relj-ational feelings, the primary of any 
order resist the secondahry of the same order to the least 
extent ; and that the re^^sistance becomes more decided in 
proportion as we desce^nd to feelings that are less and 
less relational. ll Beginning with the most 

relational feelings, it 'Hs observable that only by a 
very intense visual seihsation are the ideas of other 
visual sensations entirehV excluded. Thus it is impos- 
sible while staring’ at the pun to think of green; but it is 
quite possible, or even e^asy, while looking at a surface 
coloured red, to think of al patch of green covering part of 
its area ; and we can, with c|onsiderable distinctness, imagine 
the clustered coloui’s formin g the remembrance of any object, 
while the retina is receiving^ the clustered colours yielded by 
actual objects quite differerft from it. Of auditory 

impressions the like may be) said. Loud sounds prevent us 
from bringing the ideas of 


ther sounds into consciousness ; 
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but tbey must be extremely loud tliis. Aud when 

listening to an orcbestra, it will be tbat wliile, during 

tbe forte passages, it is difficult to iniag^ine some other musical 
combination than that which is being? heard, it is compara- 
tively easy during the piano passage's. Much the 

same holds among feelings of touch. ? The sensations yielded 
by an object held loosely, do not prever^t us from remembering 
the sensations yielded by other quite.^ different objects; and 
it is needful to grasp an actual objed: veiy strongly, so that 
the sensations of touch, or rather cif pressure, verge into 
those of pain, before remembered taictual feeling's are quite 
extruded. Wlien we come to siUch comparatively-unre- 

lational feelings as the gustatory andi olfactory, we find this 
antagonism far more marked. While tasting something 
decidedly bitter, sweetness cannot Ipe thought of : indeed, 
tastes of even moderate intensity ^|[most prevent us from 
imaainino: other tastes. And this antagonism reaches its 
extreme among the visceral feeli ags, where, indeed, it 
appears to be absolute. ^ 

§ 99. Other things being equ:jal, the revivability of., a 
feeling varies wfith its strength ; i and other things being* 
equal, its revivability varies wdth j^^ number of times it has 
been repeated in experience. The! triteness of these truths 
must not prevent us from here briejfiy noticing them. 

The glow of a gorgeous sunset! continues to be recallable 
long after faintly coloured scenejk of the same date have 
been forgotten. The sound of /a trumpet may be more 
quickly and clearly imagined thanl that of a bassoon. It is 
easier to remember the taste of Something that is intensely 
sour or svreet or bitter than the taste of something that is 
almost insipid. And a very severe pain leaves a trace in 
memory wliich lasts long after-- the tiaces left by slight 
aches and discomforts have disappeared. 

How repedtions even of fa Ait feelings produce great 
revivability of them, we see oiu comparing our domestic 
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experiences mtli less I common experiences. The colour of 
the paper in a freque i^^^cd room, subdued though it is, can 
be very distinctly rec The tone of a voice which is 

heard daily, may be < thought of much more easily and truly 
than the tone of a voi ^ct more marked in character, that 
has been heard but on- -jCC or twice. 

But the other things':^ which we have supposed to be equal, 
are usually not equalfh Besides the psychological state 
which, as we have seeAb influences the revivability, there is 
the physiological stateV-' which also influences it in several 
w'ays. These we must|i'now consider. 

I' . . . 

§ 100. The degree oi|f revivability of a feeling depends in 
part on the extent to t] which the nervous centre concerned 
was capable of under -Ugoing much molecular change, and 
evolving much of the c ^oncomitant feeling, when the original 
excitation was received Vs Several factors co-operate to deter- 
mine its capability. Ale complete state of repair is one of 
them. An active circullation is another. A blood rich in 
the materials required flfor both disintegration and integra- 
tion is a third. The ^respective shares of these factors 
cannot be determined; IJtfor the three usually vary together. 
But the influences of tr'Wo, at least, may be pretty clearly 
identified. 

When the attention 1 das been long occupied with any 
class of impressions — ^Wj^^ihcn, that is to say, the nervous 
centres concerned have ^\been worn by persistent action, 
the impressions received \cannot be recalled as clearly as 
those received when thes V nervous centres were unworn. 
Excluding cases in which i pnormal excitement of the local 
circulation has been produ,‘^ced (cases to be dealt with under 
the next head), it is a fan^iHar fact that after many hours 
spent in listening to music.°^ ia looking at pictures, the 
clustered sensations, audi^tory ov visual, are either not 
revivable at all, or are lesp°! distinctly revivable than those 
which came first in the coi 'cert or the picture gallery. If 
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take longer periods of continued aictivity, broken tkougli 
they are by short periods of rest^ a lik^ fact meets us. The 
experience of every tourist supplies lan instance. His first 
grand mountain-views he can call to n^ind more clearly than 
the equally-grand views he had aftjer being among the 
mountains for a month. * 

That feelings excited when the gen ^ral circulation is very 
vigorous are more revivable than usu^al, is a truth that may 
be variously exemplified. Evidence ris furnished by both 
temporary and permanent exaltations of the circula- 
tion. Impressions of triviM things in which no 

particular interest was taken^ often sibrvive in memory when 
impressions of much more importarnt or imposing things 
fade away; and^ on considering the! circumstances, it will 
frequently be found that such imptressions were received 
Avhen the energies were hip^ljg-wheM exercise, or pleasure, 
or both, had greatly raised the actiorf of the heart. That at 
times when strong emotion has excitied the circulation to an 
exceptional degree, the clustered Isensations yielded by 
surrounding objects are revivable wnth great clearness, often 
throughout life, is a fact noticed py writers of fiction as a 
trait of human nature. vAs with these quicker 

variations of vascular activity, so with the slower variations. ^ 
The receptivity of impressions is hi^h during those portions : 
of life in which the blood is prc|pelled in full and rapid | 
currents. Feelings, peripheral o^_ central, experienced int 
youth, are long remembered ; a>fnd while the vigour^, of 
manhood continues, the sensaticins and emotions leave 
lasting traces. * 

Equally, or more, obvious is tho converse truth, that the 
revivability of feelings excited du-ring a staM.jo.f feebl enes s 
is comparatively small. The effiBCts of depressed circula- 
tion, whether produced by disorc^er or by age, alike show 
this. The lowered auction of the heart which 

accompanies great nervous pros tration, has for one of its 
eficcLs a marked decrease of rec-eptivity. Things seen and 
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said and lieard are forgotten very quickly— often in a fe'V 
days. Even tlie lowered vital activity which we know as 
grkt fatigue, is characterized by a diminished retentiveness 
of impressions. ' When we pass to that flagging 

of the circulation which accompanies the decline of life, 
abundant evidence nieets us. Gradually as the vigour 
decreases there come^ an increasing failure of memory. 
The experiences of a! month ago, or of last week, or of 
yesterday, are not reV^able ; and in the closing stages of 
decay tilings tliat were looked at and sounds that were heard 
but a few minutes found to have left no traces. 

^ There is reason to th^k that, independently of the general 
circulation; exaltations f^nd depressions of the cerebral circu- 
lation, whether normallj^ abnormally produced, also affect 
the degree of revivabili‘^7 ^ke feelings experienced. 

§ 101. All the circu^sfo^^^s under which an excitation 
originally occurred being supposed the same, the degree of 
revivahility of the feeling ^kat was produced, varies with the 
physiological conditio ns Jkat exist when the revival takes 
place or IS attempted. Other things equal, a given past 
feeling may be brought^ into consciousness vividly, faintly, 
or not at all, according a| ^ke nervous centre concerned is or 
is not well repaired ana supplied with blood at the 
moment the remembran^® suggested. The evidence 
assignable in proof of th!® proposition is mostly entangled 
with that assigned in proP^ ^ke last ; but a sufficiency of 
it may be disentangled. 

In that state of high 'spirits which results from good 
nutrition and raised circu^^^fo^^ observable that the 

memories are more distinP^ than usual. Ideas rise up in 
abundance without effort. Similarly, the vascular excite- 
ment caused by emotion, providing it does not reach that 
extreme pitch at which i^ prostrates the heart, causes a 
rush of unusually vivid idej^® ^ideas so vivid that they are 
sometimes, as under great mistaken for realities. 
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Hoty decreased revivability of feel^gs originally strong, 
goes along 'witli enfeebled circulatj^on, is exemplified in 
those exhausted by long illnesses. ^ Higbly nervous sub- 
jects, too, in wbom the action of the h'^art is greatly lowered^ 
habitually complain of loss of memorir and inability to think 
— symptoms which diminish as fast ^?as the natural rate of 
circulation is regained. It| is, however, in old age 

that the relation between failure of ci.|rculation and decreased 
revivability of feelings which were ^efficiently impressed, is 
most familiar. The power to reca^ experiences received 
during adult and declining life, when 
flagging, is the first to disappear ; aib 
received during early life, when the \ital energies were high, 
cease to be distinctly revivable. 

It may be well to add that variati ions of local circulation, 
as well as of general circulation, affe ct the ability to revive 
feelings. The illusions of delirium| exemplify the extreme 
vividness to which revived feelings/ may rise when the cere- 
bral circulation is excessive; and ilhe loss of consciousness 
caused by cerebral anaemia exemplifies the converse result. 


the vital energies were 
hd presently experiences 


§ 102. Of course quality as well as quantity of Wood is 
a factor, modifying alik©*^1ie stre ngth with which an im- 
pression is retained and the facility with which it can be 
recaUed. The influence of this fa ctor has doubtless a share 
in producing some of the effects al 30ve ascribed to variations 
of circulation ; for quality of bloaa generally rises and falls 
along with the vigour of its propulsion. Abnormal devia- 
tions, however, show us that quality has its separate effects. 

When the circulation has be| 3 n artificially exalted by 
sti mulan ts, there is an easy and/ rapid current of thoughts, 
^dwSi^itself in what we descilibe as unusual brilliancy. 
And when the exaltation is proJiuced Sy certain drugs, as 
opium and hashish, the revived Impressions of things seen 
and heard, approach in vividness'! to the original impressions. 

We have another class of e^mmples in insane people. 
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That in tbem there lias al.risen some abnormal quality of blood, 
is now a generally- recq^iyed opinion ; and to this abnormal 
quality is ascribed that ^jundue vividness of the representative 
feelings which causes ai confusion of them with presentative 
feelings. | 

Tliese extreme case% warra.nb ns in supposing tliat there 
are minor Tariations in^ revivability of feelings, accom- 
panying those minor ya ^iations in the quality o^ the blood 
which are caused by b differences in the activities of the 
viscera and differences u supplies of food and oxygen. 

§ 103. The correspoi -idence of these several a 2 ^oste}’iori 
conclusions with the a ]) conclusions derivable from the 

data of Psychology, mus t be noticed. 

The fact that feelingsj, Qf ^ny order tend to exclude ideas 
of the same order more l, they do ideas of other orders, 
is to be expected if Jparticular bundles of nerve-fibres 
and groups of iierve-ve.|gj 0 |gs ^re the agents of particular 
orders of feelings ; for, ii%anifestly, when the structures con- 
cerned are undergoing thf ggg molecular changes which have 
vivid feelings for their other molecular changes, 

which have faint feeling fol p their correlatives, must be greatly 
obscured. Moreover, we ^niay see why this exclusion is more 

tional orders of feelings than among 
the relational orders of fe^Llings ; since, in proportion as an 
order of feelings is relationl^al, it must have a complex nervous 
centre, and in proportic^^ qs a nervous centre becomes 

for one part of it to be occu- 
ther part of it is occupied in 


actions generate feelings winch 


complex, it becomes easy 
pied in one way while am] 
another way. 

That strong environin; 

are more distinctly revivablk g than those generated by weak 

environing actions, is also a -^fg^gt inferable from physiological 

premises, Por as strong ei^tavironing actions produce strong 
nervous discharges and amounts of those central 

molecular changes of which^ feelings are the correlatives, it 
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is obvious that they must produce in liigli degrees tliose 
structural changes, whatever they niay be^ to which the 
revivability of the feelings is due. / 

Similarly, it follows that those exaltations of vital activity 
which facilitate such structural changes, and aid the rapid 
nutrition which perpetually prepares the parts for them, 
must conduce to the revivability of tlie feelings experienced 5 
while depression of the energies must do the reverse. 
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C*IAPTEE 71. 

THE REVIVABILITT Op' RELATION'S BETWEEN PEELINGS. 

§ 104. Much that the last chapter in illustr^ 

tion of the propositions ij* sets forth, serv-es to illustrate the 
parallel propositions to l^e set forth in this chapter. Mind 
being composed of feelh^gs and relations between feelings, 
and eyery mental act inV^'^Rg both kinds of components, it 
happens that, in esemphfyiag the remvability of feelings as 
modified by various conditions, there has been exemplified 
also the revivability of relations between feelings. 

ITevertheless, there rerdo-ia to be enunciated truths which 
in the last chapter were b|it tacitly implied, and other truths 
that were not even remot^y indicated. J'ov though revival 
of a feeling involves revivjl^i of the relations in which it was 
originally experienced; ai|<i though revival of a cluster of 
feelings, constituting an of ^i^ary idea, involves revival of a 
whole plexus of relations i# which the feelings stood to one 
another ; there is not invM^e^ tn the recognition of these 
facts, the further fact that rWations may be in great measure 
parted from the related feeP-^g^ and revived by themselves. 
Since quite different pairs, of impressions may stand to 
one another in the same rehp'^^on of co-existence ; and since 
a sequence may hold together impressions now of this order 
and now of that ; and sinc'f differences the same in degree 
may be p-esented here by 'impressions of one species and 
here by impressions of another; it results that relations of 
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Co-eTistence, of Sequence;, and of Difference^ come to Ido 
separable from particular pairs of impressions^ and acquire 
a (^wasi-independenee. Their independence never becomes 
complete ; for a relation cannot be conceived without two 
related terms. But being common to terms of all orderS;, 
they come to be conceived apart from terms of any particular 
order — can have their terms changed in consciousness with- 
out being themselves changed; and thus gain a kind of 
revivability so far independent of any particular terms^ as 
to have an illusive appearance of being independent of all 
terms. 

What we have here to dO;, then;, is to consider the reviva- 
bility of relations as dissociated little or much from related 
feelings. Though the several forms of thought under which 
our feelings are presented and re-presented cannot exist 
^dthout some contents, yet their contents may be in great 
part extruded; and we have to observe how these com- 
paratively empty forms comport themselves in respect of 
their revivabilities, as influenced by psychological and physio- 
logical conditions. 

§ 105. Relations in general are more revivable than feel- 
ings in general. Whether it be a compound relation of Co- 
existence, or a compound relation of Sequence, or a com- 
pound relation of Difference, we shall find that the rela- 
tion is more distinctly representable, and more enduring in 
memory, than are its terms. 

Naturally, this truth is the least conspicuous among the 
most relational feelings, since these being highly revivable, 
there is a comparatively small margin for difference between 
their revivabihty and that of the relations between them. 
Still the difference may even here be perceived. If we 
recall a room frequented in childhood, the relative posi- 
tions of the door, the windows, the fireplace, arise in 
consciousness instantly: we may or may not think of 
some of the colours, but if we do, it is by a subsequent 
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act. Similarly with the tactually-disclosed co- 

existent impressions which we remember as a knife-handle. 
The combination of these constituting the conception of its 
shape^ recurs more readily in thought than does the par- 
ticular intensity of any one of the pressures^ or than does 
the particular feeling of coldness. 

With relations of sequence as exhibited among the audi- 
tory feelings^ this contrast is more decided. To begin an 
air in the right key^ most persons find very difficult : with- 
out the help of an instrument, the first note is often wronsr 
by a third or even a fifth. But the duration of the first 
note is more nearly remembered. Though the time at which 
the air is taken may differ somewhat from the time as 
originally heard^ it does not differ so much as the pitch. 
It is further observable^ as showing the same things that 
while the rhythm of a melody may be repeated in thought 
with great exactness, ^ye cannot delight ourselves by recall- 
ing wuth the same exactness the rich timbre of the tones in 
which w^e heai^d the melody rendered. 

When we descend to the least relational feelings, the 
greater revivability of relations than of their terms becomes 
very manifest. We remember for a long time with accu- 
racy the spot in which an acute pain was felt, though the 
pain itself is not representable with anything like its origi- 
nal acuteness ; and if the pain was a throbbing one, we can 
recall its intervals with approximate correctness. So, 

too, is it with the central feelings. The succession of 
certain strong emotions passed through yesterday, is easier 
to recall than the emotions themselves. It is the same with 
the relation of each emotion to its antecedents. The cir- 
cumstances under which we were angry may be reproduced 
ill consciousness instantly; but the anger itself cannot be 
reproduced instantly. 

It is worth considering whether the possibility of ex- 
tended and complex thinking does not in part depend on 
this greater revivability of relations than of their terms. 
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We liabitiially pass in tliouglit from concept to concept, 
briefiv recognizing tlie essentials of each — the essential 
relations of its elements to one another and to other things. 
If the feelings bettveen which all these relations exist 
arose in consciousness with as much promptness and vivid- 
ness, consciousness would he so encumbered with materials 
that involved processes of reasoning would be greatly im- 
peded, if not nrevented. 

i j X 

§ 103. As different orders of feelings are more or less 
relational, so, too, in a sense, different orders of relations are 
more or less relational. For just as some kinds of feelings 
are more capable of entering into relations with one another 
than other kinds are, so some kinds of relations are more 
capable of entering into relations wdth one another than 
other kinds are. Understanding the expression in this 
sense, we may say that the most relational of relations are 
those of Co-existence. Go-existences may be trebly com- 
pounded, and are, indeed, trebly compounded in most acts 
of thought : impressions are presented and represented in 
those triple relations of position involved in the conception 
of place. Sequences are much less relational ; for they can 
enter into relation with one another not in three directions 
at once, but only in one direction. Successive intervals of 
time stand related to one another as greater, or less, or 
equal ; and in the beats and bars of music, these relations of 
equality and difference in portions of time are themselves 
compounded into other relations — relations, however, which 
are essentially serial. The least relational of relations are 
the primary ones — those of Difference ; for though these enter 
into relations with one another whenever we contemplate 
two differences as equal, or more or less unequal, in degree, 
yet (unless it be in the higher divisions of Mathematics) they 
do not enter into relations more compound than these. 

This description of the several classes of relations as 
more or less relational, is introductory to the fact here to 

s. 2 
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set dowii^, tliat just as tlie most relational of feelings 
are the most revivable, so, too, are the most relational of 
relations the most reviTable. Relations of Co-cxistence, 
whether we take any particular plexus of them consti- 
tuting the perception of a form, or whether we take the 
aggregate of them constituting the consciousness of Space, 
liHve a revivability far exceeding that of all other relations. 

think of distances, of directions, of sizes, of shapes, of 
arrangements among objects, with little or no effort and 
\\nth great clearness; and these variously- compounded 
relations we conceive as frameworks which we can imagine 
to be occupied by other objects, or to be unoccupied. 
The revivability of relations of Co-existence is, indeed, so 
extreme that they cannot be wholly suppressed — an assem- 
blage of them greater or less in extent, partly occupied 
and partly unoccupied, forms an inextingnishable element 
of consciousness. 

Relations of Sequence, less relational than those of Co- 
existence, are less revivable. Though it is true that, as 
organized into the abstract conception of Time, relations of 
Sequence can no more be wholly excluded from conscious- 
ness than those of Co-existence, yet, as thus abstracted, they 
do not form so dominant an element of consciousness : the 
integrated aggregate of space-relations habitually present in 
thought, is much larger and much clearer than the integ- 
rated aggregate of time-relations. It is observable, too, 
that particular space-relations are more clearly and correctly 
representable than particular time-relations. We can mark 
out with greater accuracy the length of an inch or of a foot, 
than we can assign the length of an interval as being one 
minute or as being ten minutes. 

Simple relations of Difference (those between feelings) 
are neither so readily nor so accurately revivable as relations 
of Difference between co-existences or between sequences, 
nor as the relations of Co-existence and Sequence them- 
selves. We can better remember the proportion between 
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tvv'o len^tlis we observed simultaneous] v. and can 

more truly reproduce in thought the ratio between the 
rhythms of movements in a machine, than we can recall the 
degree of contrast between two lights we saw or two weights 
we lifted ; and where the differences are between the unre- 
lational feelings, as tastes, and smells^ and visceral sensa- 
tions, we can recall them but vaguely. 

§ 107. As presented feelings hinder the representation of 
other feelings, so do presented relations hinder the represent- 
ation of other relations ; but they do this in a smaller 
degree. It is with relations, too, as with feelings, that the 
antagonism of the presented to the represented is more mani- 
fest between those of the same order than between those of 
different orders. Omitting superfluous illustrations, we will 
note a few distinctive traits only. 

Among the most relational relations, as among the most 
relational feelings, the present impedes remembrance of the 
past in the smallest degree ; and among these, too, we find 
presented relations interfering in the smallest degree with 
the representation of relations of the same order. Visual 
relations, no matter how vividly impressed, never absolutely 
exclude from consciousness other visual relations of which 
we choose to think. We saw that a very intense visual feel- 
ing temporarily prevents ns from calling to mind another 
visual feeling ; but though it is impossible to gaze at the sun 
and think of green, it is quite possible to gaze at the sun 
and think of a square. Similarly, a trial will show that if 
while contemplating any scene we think of some other scene, 
we recall the distribution of its parts more readily than we 
recall its colours. 

Relations of Sequence, much less relational as they are, 
show us a greater interference of the present with remem- 
brance of the past. Though while looking at one shape 
we can easily think of another quite unlike it, we cannot, 
without difficulty, if at all, call to mind a rhythmical com- 
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ation of other relations ; but they do this in a smaller 
degree. It is with relations, too, as with feelings, that the 
antagonism of the presented to the represented is more mani- 
fest between those of the same order than between those of 
different orders. Omitting superfluous illustrations, we will 
note a few distinctive traits only. 

Among the most relational relations, as among the most 
relational feelings, the present impedes remembrance of the 
past in the smallest degree ; and among these, too, we find 
presented relations interfering in the smallest degree with 
the representation of relations of the same order. Yisual 
relations, no matter how vividly impressed, never absolutely 
exclude from consciousness other visual relations of which 
we choose to think. We saw that a very intense visual feel- 
ing temporarily prevents us from calling to mind another 
visual feeling ; but though it is impossible to gaze at the san 
and think of green, it is quite possible to gaze at the sun 
and think of a square. Similarly, a trial will show that if 
while contemplating any scene we think of some other scene, 
we recall the distribution of its parts more readily than we 
recall its colours. 

Relations of Sequence, much less relational as they are, 
shovT ns a greater interference of the present with remem- 
brance of the past. Though while looking at one shape 
we can easily think of another quite unlike it, we cannot, 
without difiiciilty, if at all, call to mind a rhythmical com- 
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bination of intervals wbolly different from another to whicli 
■\v8 are listening* — cannot bring into consciousness the move- 
ment of a melody in |-time while listening to a melody iu 
common time. ■\^Tien the rhythm we hear is very simple, 
as the splash of oars while rowing, it is, indeed, possible to 
think of some complex rhythm disagreeing with it entirely ; 
but only the disciplined musician can attend at once to ideal 
and real rhythms that are both complex and quite unlike one 
another. 

It is obvious that presented relations of Difference be-, 
tween simple feelings, stand very much more in the way of 
represented relations of Difference between simple feelings 
— especially where the differences are between feelings of 
the same order. 

§ 108. A kindred truth to be here noticed (the counter- 
part to which should have been noticed when dealing with 
the revivability of feelings) is that the representation of 
any relations is hindered by the presence in consciousness 
of other represented relations ; and that the hindrance, while 
either great or insuperable if the two sets of relations 
are of the same order, is comparatively small if they are of 
different ordei’S. 

The most relational of relations may bo superposed in 
thought, one set upon another : we can imagine the out- 
lines of a face, and then, without losing consciousness of 
it- may imagine a geometrical figure described over the 
same visual area. We cannot, however, deal similarly with 
unlike sets of sequences. The rhythm of some tune which 
has taken possession of us, and of which we vainly try to 
rid ourselves by thinking of other things, may be effectually, 
expelled by rehearsing in thought another tune. 

But when the relations are of different orders, their re- 
presentations have but Httie power of mutual exclusion- 
see this in the case just referred to ; for the tune that 
pesters us keeps runnino' on through consciousness while 
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we are tMnking of places/ or actions, or matters of business. 
Hence, too, results tlie frequent failure of tlie receipt- for 
obtaining sleep when excited — that of counting ; for after 
a short time the counting becomes almost automatic, and 
is carried on while consciousness is still chiefly occupied by 
the exciting thoughts. 

O O 


§ 109. From the mental conditions that affect the re- 
vivability of relations, we pass now to the physical condi- 
tions that affect their revivability. As might be expected, 
those which hold with feelings hold also with the relations 
between feelings. It is needless to trace out their in- 
fluences as fully as before. A single illustration of each 
will suffice. 

Proof that relations established in consciousness at a 
time when the nervous centres are worn by long-continued 
action, have a comparatively small revivability, is furnished 
by the familiar experience that knowledge acquired by 

cramming is soon lost. That relations im- 

pressed when the circulation is vigorous are more re- 
vivable than those impressed when the circulation is 
feeble, we see in the decaying receptivity of age. Dur- 
ing youth and early manhood, it is easy to recall the 
various events on each of the successive days recently 
passed, and there is never any doubt what is the day 
of the month ; but as life advances and the hearffs 
action flags, these relations of recent times and actions 
quickly fade. Similarly, relations impressed when 

the circulation was strong and that were once easily reck"- 
able, become difficult to recall when the circulation has been 
rendered abnormally feeble. Thus, it is a common symptom 
with nervous subjects to make mistakes in spelling quite 
simple words ; and in states of extreme prostration such 
persons, as well as those greatly reduced by illness, forget 
wffiere they are, and even who they are. 

Quality, as well as quantity, of blood has an influence. 
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A fact before referred to as illustrating the relativity 
of relations^ may here he again named as illustrating 
the variations of their revivahility thus caused — the fact, 
namely, that opium produces intensified and exaggerated 
representations of spaces and times. 

§ 110. On comparing these subjective truths with the ob- 
jective truths presented by the nervous system, we may trace, 
as in other cases, a general congruity. 

That relations of any order, presented or represented, 
greatly hinder, or wholly prevent, the representation of rela- 
tions of the same order, but hinder much less, or scarcely at 
all, the representation of relations of other orders, might be 
inferred from the data with which we set out. If, through 
a plexus of nerve-fibres, there is propagated the particular 
set of nervous discharges which answers physically to what 
is psychically a certain set of perceived or conceived rela- 
tions, an obstacle is thereby put to the simultaneous propa- 
gation through them of a different set of nervous discharges 
answering to a different set of conceived relations. But a 
separate plexus of nerve-fibres, the discharges through 
which answer to relations of another order, may be simul- 
taneously excited without producing the same confusion, 
and may yield to consciousness its partially-independent 
train of ideas — partially-independent we must say, because 
the actions of the two plexuses having to be co-ordinated at 
some common centre (for otherwise the corresponding ideas 
would not belong to one consciousness) there must always 
result some interference. 

That the revivability of relations varies with the state of 
repair of the nervous centres and the supply of blood to 
them, is also a fact harmonizing with physiological inference. 
For be it high repair, or much blood, or special quality of 
blood, it is clear that whatever conduces to a powerful 
nervous discharge through any plexus of nerve-fibres, the 
physical changes in which answer to the psychical changes 
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known as certain relations^ must cause a corresponding 
vividness of tlie relations — must alike give great clearness 
to tke consciousness of tlie more familiar relations of tke 
cluster, and bring into consciousness those remoter and less 
frequently -repeated relations of the cluster whicli, with 
feebler nervous discharges, would not come into conscious- 
ness at all. 
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THE ASSOCIABILITY OF FEELINGS. 

§ 111. In preceding cliapters, a good deal lias been said 
bj implication about tbe phenomena usually treated under 
the head of Association. When tracing out the composi- 
tion of Mind, we saw that feelings cohere in unlike degrees 
in dijfferent tracts of consciousness ; and what were there 
described as cohesions may be otherwise described as asso- 
ciations. More recently, too, in the chapter on the Eeviva- 
bility of Feelings, much was tacitly asserted resp^. ng the 
Associability of Feelings ; since, other things equal, fe^iva- 
bility varies as associability. 

The truths thus observed from points of view already 
passed, we must nevertheless here briefly glance at afresh 
from a more advanced point of view, before we go on to 
consider certain farther truths covered by the title of this 
chapter. 

§ 112. We divided feelings into the central, commonly 
called emotions, and the peripheral, commonly called sensa- 
tions ; which last we re-divided into those internally 
initiated, which we may conveniently call ento-peripheral, 
and those externally initiated, or epi-peripheral. Of these 
three great groups of feelings the first are extremely unre- 
lational; the second are somewhat more relational ; and the 
third are relational in a comparatively high degree. Be- 
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ginning with, tlie central or least relational feelings^ Yrliicli 
have no limitations in space and are but vagnely bounded 
in time^ vre found tliat, passing tbrougb the ento-peri- 
pheral to the epi-peripherab we come to feelings more and 
more definitely limited by one another in space^ or time^ or 
both : the sharpest limitations being among the feelings 
that are epi-peripheral in the highest degree. And along 
with this increasing definiteness of mutual limitation we saw 
that there goes an increasing tendency to mutual cohesion. 

This, then, represents the order of associability of the 
feelings. The relational are the mutually-limited, which are 
the mutually-coherent, which are the associable. Feelings 
of the central or of the ento-peripheral kinds which have 
been experienced together or in succession, either do not 
recall one another into consciousness at all or do it but 
feebly after many repetitions ; while feelings of the epi-peri- 
pheral kind which occur together or in succession but a few 
times, become linked in such a way that the vivid or the faint 
form of one arouses the faint forms of the rest.* Indeed 
among the auditory and visual feelings, single presentations 
in serial or simultaneous groups cause such connexions, that 
one member of a group being afterwards presented or repre- 
sented, representations of the other members follow it, often 
with few or no ooiissions. 

Manifestly, associability and revivability go together; 
since, on the one hand,'weknow feelings to be associable only 
by the proved ability of one to revive another, and since, on 
the other hand, the revival of any feeling is effected only 
through the intermediation of some feeling or feelings 


* Though a vivid or faint antecedent feeling usually brings into con- 
sciousness as its consequent only a faint feeling, yet it is not true, as com- 
monly supposed, that the consequent is never a vivid feeling. Ideas do, in 
some cases, arouse sensations. Several instances occur in my own experi- 
ence. I cannot think of seeing a slate rubbed with a dry sponge without 
there running through me the same cold thrill that actually seeing it pro- 
duces. 
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vritk whicli it is associated. Hence tlie conditions that 
tavonr revivability are those which favour associability. 
These^ both psychological and physiological having been 
enumerated in the last chapter^ may be passed over. 

§ 113. There remains to be here considered the ultimate 
law to which the association of feelings conforms. Leaving 
out all the variable concomitants of any simple association, 
there are two constant elements directly presented by it — ■ 
the feelings and the relations between them ; and two con- 
stant elements indirectly implied by it — previously -experi- 
enced similar feelings and previously-experienced similar 
relations. Hence^ respecting the structure of the entire 
cluster^ there arises the question — ^Which are the primary or 
original connexions and which are the secondary or deriva- 
tive connexions? For, to use a symbolic illustration, it may 

a h 

happen that in the coherent cluster i i the elements a, &, 

c-J, 

apparently held together by some bond,are not themselves 
connected at all, but are kept in juxtaposition by the links 
which hold them respectively to the coupled elements c-d. 
Let us state the matter more specifically. 

The consciousness of two feelings presented together, or 
one just after the other, implies, first, the consciousness of 
each feeling as such or such — ^implies recognition of it as 
like, in some or all of its characters, to a feeling previously 
experienced. Even where one of the two feelings (say the 
taste of a new wine or of a new drug) is unexperienced, it 
is still assimilated to some genus of feelings — is known as 
sweet, or bitter, or sour. The consciousness farther in- 
cludes two relations between the feelings — ^their relation of 
difference, and their relation of co-existence or of sequence; 
and the knowing each of these relations as such or such 
implies past like relations to which it is assimilated. Now 
the question to be asked is, whether the association estab- 
lished between the two feelings results immediately from 
the cohesion of the one to the other, or results med’ately 
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from tlie cohesion of each feeling and each relation be- 
tween thein^ to their respective similars in experience. 
The usual supposition is that the cohesion is immediate ; 
but we shall find good reason for concluding that it is 
mediate. The inquiry is divisible into two inquiries — ^how' 
the feelings, past and present, comport themselv^es towards 
one another, and how their relations, past and present, 
comport themselves towards one another. These must be 
dealt with apart, though some inconvenience attends the 
separation of them ; for neither can be fully answered with- 
out both being answered. Such large gaps as the instructed 
reader perceives in this chapter on the Associability of Feel- 
ings, he will find filled up in the next chapter on the Asscci- 
al)ility of the Eelations between Feelings. 

This premised, let us consider in what way feelings, real 
and ideal, behave when separated, so far as may bo, from 
particular relations. 

§ 114. Members of the three great groups of feelings 
severally associate themselves primarily with members of 
tlmir own group. Of the central feelings, or emotions, this 
proposition is less manifestly true than of the rest, for the 
sufficient reason that they are the least relational of feel- 
ings : cohering but little with feelings of any kinds, the 
difierences in their cohesive tendencies are the least de- 
cided. Still, it is observable that a central feeling when 
it arises, is known as belonging to the class we call emo- 
tions, and not to the class we call sensations. Peripheral 
feelings being all localized, vaguely if not definitely, these 
central feelings, not being localized, are in this respect 
antithetical to them ; and each, in the act of recognition, 
ag'gregates with the class of nnlocalizahle feelings, instead 
of with the class of localizable feelings. It is true that in 
consequence of the disturbances of certain viscera which 
powerful emotions produce, the ento-peripheral feelings 
thence resulting, are, in common speech, partially confounded 
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^vitli tlie central feelings; but tliougb tlie sensation due to 
disturbed action of tbe heart is often luetapboricallj iden- 
tified with the emotion causing the disturbance^, yet every 
one really distinguishes between the consequence and the 
cause^ and classes the cause apart. When we 

pass to the ento -peripheral feelings it is at once obvious 
That eaclp in the instant of presentation^ is known as 
initiated wfithin the body. Be it one of the least localizable 
of these feelings^ such as hunger^ or be it a more localizable 
one_, such as a pain in the bowels^ or be it one localizable 
with comparative definiteness^ as an ache in the finger^ it is^, 
as having a place more or less bounded within the bodily 
framew'ork^ at once separated in consciousness from the 
central feelings on the one hand and from the epi-peripheral 
feelings on the other. The only cases where this associa- 
tion is indefinite^ are cases where the feeling is initiated 
near the division between the two kinds of peripheral feel- 
ings ; as when an itching just below the surface is con- 
founded with a tickling upon the surface^ or as where the 
sensation of heat due to sub-cutaneous congestion is undis- 
tinguished from the sensation of heat due to adjacent hot 
matter. The epi-peripheral feelings show us this 

instant integration of each with its class^ even more con- 
spicuously. The sensation produced by a blow^ by some- 
thing grasped^, by an odour^ by a flashy or by a sonorous 
vibration^ cannot arise in consciousness wdthout being- 
grouped with the general assemblage of sensations initiated 
at the surface and ascribed to objective actions. The asso- 
ciation is not a matter into which thought or will enters : 
it is instantaneous and absolute. 

A further fact of kindred meaning may now be noted. 
Each feeling as it arises associates itself instantly not with 
its class only, but also with its sub-class. The central 
feelings are but indefinitely divisible into sub- classes ; and 
hence among them there is but little manifestation of this 
truth. We may pass over them. The ento-peri- 
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plieral feelings illustrate tliis sub-classification and coliesion 
(j^uite clearly. On thrusting itself into consciousness, one 
of these_, while known as originating within the body^ is at 
the same time known as a cravings or as a pain_, or as a mus- 
cular strain : it falls into its secondary group while falling 
into its primary group. Similarly with the epi- 

peripheral feelings. A colour the moment it is perceived^ 
not only irresistibly aggregates with the class of feelings 
that originate on the outer surface and imply outer stimuli,, 
but also with the sub-class of visual sensations^ and cannot 
be forced into any other sub-class. While being recog- 
nizedj a sound falls simultaneously into the general assem- 
blage of feelings derived from the senses which hold 
converse with the external worlds and also into the more 
special assemblage of feelings distinguished as auditory ; 
and no effort will separate it from this special assemblage. 
And to say that a smell cannot be thought of as a colour 
or a sounds is to say that it associates itself indissolubly 
with previously-experienced smells.- 

A sub-sub-classification of like nature is no less in- 
stantaneous. This is traceahle to a considerable extent 
among the feelings excited within the body : hunger is at 
once known as hunger and not as thirst; an acute pain 
coheres in thought with acute pains^ and not with what wm 
distinguish as aches. But it is among the feelings yielded 
by the special-sense organs that the sub -sub-classing is 
most conspicuous. When we look at the sky^ we think of 
its colour as a feeling of external origin;, as belonging to 
the sub-division of externally-originated feelings called 
visual;, and also as belonging to the group of these called 
blues : it does not suggest reds or yellows^ and refuses to 
unite with them in consciousness. A mouseh squeak as- 
similates itself in thought with sounds of high pitch;, and 
not with sounds like the bellowing of a bull. The taste of 
honey aggregates with sweet tastes in general^ of which it is 
one — ^not with such tastes as those of quinine,, or of castor oil. 
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Tli6r0 is s. still grGS-tcr spcciSilit^' of tliGso 8;Ssoci3jtioiis 5 
as wliGro bris'lit colours of cacb. bind connGct tliGiuseK os 
in tlious-lit witli bright colours of the same kind and not 
with dull ones, or as ivlicre loud sounds of any pitch sug- 
a:est other loud sounds of that pitch and not faint ones. 
But ATithout further instances the reader will see that the 
law holds down to the minutest sub-divisions of kind and 
quality. 

§ 115. What is the most general statement of these 
ihcts ? It is that be there or be there not any other 
kind of association, the prima^ry and essential association is 
between each feeling and the class, order, genus, species, 
and variety, of preceding feelings like itself. 

This association is automatic — is not an act of thought 
that may or may not take place, but constitutes the very 
recognition of each feeling. A feeling cannot form an 
element of Mind at all, save on condition of being associated 
%vith predecessors more or less the same in nature. In the 
process of this automatic association each feeling coheres 
instantly with the great group to which it belongs ; in- 
stantly, too, with its sub-group within this ; and, among the 
relational feelings, goes practically at the same time into 
its sub-sub-group. The automatic character of the process 
is qualified only when we come to the smallest groups, 
its association with one or other of which may occupy an 
appi'eciable interval. Thus, the sensation of red passes in a 
moment to its class as epi-peripheral, in the same moment 
to its order as visual, and wfith equal rapidity to the 
genus of colours distinguished as reds; but it falls into 
the species knovn. as scarlet or that known as crimson less 
promptly, and it is a matter of deliberation and uncertainty 
whether we think of it as like the scarlet of a soldier's coat 
or like that of a poppy — ^like the crimson of a peony or liite 
that of a carnation. 

Inow' this cohering of each feeling with prcviously-ex- 
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periencecl feelings of tlie same class^ order^, genus, species, 
and, so for as may be, tlie same variety, is the sole process 
of association of feelings. All other phenomena of associa- 
tion of feelings are consequent on the union of this process 
with a parallel and simultaneous process to be described in 
the next chapter. 

§ 116. Before passing to this next chapter, let us briefly 
note the congruity between these facts disclosed by intro- 
spection and the facts disclosed by outward observation, 

which were set down amono* our data. 

^ . . 

Tlie associability of feelings with those of their own 
kind, group within group, corresponds to the general arrange- 
ment of nervous structures into great divisions and sub-divi- 
sions. The central feelings arise within the great cerebral 
masses ; and the subjective connexion shown in tlie instant 
association of each with its class, answers to the ob- 
jective connexion between one set of nervous actions occur- 
ring in these great masses and other sets of nervous actions 
that have occurred in the same masses. The peripheral feel- 
ings, again, initiated by disturbances upon or within the 
body, have their seat in the subjacent nervous mass (or masses, 
but probably the medulla- ohlongafa is the sole sensational 
centre) ; and the classing of one of these feelings with sensa- 
tions in general, instead of with emotions, answers to the 
connexion between one nervous change in this subjacent 
mass and other nervous changes in it. Simi- 

larly wnth the leading sub-classes. The particular parts of 
that developed end of the spinal cord in which peripheral 
feelings of unlike kinds are localized, remain at present un- 
determined. But if we remember that great sub-classes of 
the peripheral feelings, as the visual, have great bundles of 
nerve-fibres which carry the disturbances arousing them 
from surface to centre, and that other such great sub- 
classes, as the auditory, have other such bundles, we may 
be sure that each sub -class of peripheral feelings has its 
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own sub-division of central vesicular structure. And if so^ 
tlie instant automatic aggregation of eacli peripheral feeling 
witli those of its own order, answers psychicallv to the local- 
ization of the nervous excitement causing it, within that sub- 
division of vesicular structure 'which is the seat of other feel- 
ings of its order. That the like holds of still smaller groups 
of feelings and clusters of vesicles, is an obvious inference. 

"What is the implication ? If the association of each feel- 
ing with its general class, answers to the localization of the 
corresponding nervous action wnthin the great nervous mass 
in which all feelings of that class arise — if the association of 
this feeling with its sub-class, ansAvers to the localization of 
the nervous action within that part of this great nervous 
mass in which feelings of this sub-class arise, and so on to 
the end with the smallest groups of feelings and smallest 
clusters of nerve-vesicles ; then, to what answers the asso- 
ciation of each feeling with predecessors identical in kind ? 
It answers to the re-excitation of the particular vesicle or 
vesicles which, when before excited, yielded the like feeling 
before experienced. The appropriate stimulus having set 
up in certain vesicles the molecular changes wdiich they 
undergo when disturbed, there is aroused a feeling of the 
same quality with feelings previously aroused when such 
stimuli set up such changes in these vesicles. And the 
association of the feeling with preceding like feelings, corre- 
sponds to the physical re-excitation of the same structures. 
Whence we see clearly that the ultimate law of association 
of feelings, as above described, has a definite physical 
counterpart; and that there is no room for any other law 
of association of feelings. 
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THE AS50CI ABILITY OF RELATIONS BETWEEN FEELINGS. 

§ 117. Tlie associability of relations^ like tlie associability 
of feelings^ lias been to some extent implicitly dealt with 
under preceding heads. When considering the composition 
of Mind, we saw that I'elations as well as feelings cohere 
with one another in consciousness ; and what was there de- 
scribed as cohesion of relations is otherwise describable as 
association of relations. Again^ in the last chapter but one, 
different classes of relations were observed to be revivable 
in different degrees, which implies that, other things equal, 
they are associable in different degrees. Moreover, we saw 
how the revivability of relations varies in degree according 
to the fulfilment of sundry conditions, psychical and physi- 
cal ; whence it follows that their associabihty similaily 
varies. 

Though these truths need not be again contemplated in 
detail from our present point of view, there are one or two 
leading aspects of them which we must glance at before 
passing on to the general law remaining to be set forth. 

§ 118. That the most relational of relations are the most 
associable is a truism ; for the relations which enter into 
relation with one another most easily are the relations 
most easily associable with one another. 

The most relational of relations are, as we before saw. 
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those of Go-existence as visually presented ; and these aro 
associable with extreme facility. We sleep in a strange bed- 
rooin^ and getting up in the dark to reach the water-bottle^ 
recall at once the position of the washing-stand. We read 
a book, and without having specially observed the fact, 
remember that a passage we want to find lies near the 
bottom of a left-hand page. So quickly do these relations of 
co-existent positions connect with one another, that those 
of many things seen at the same instant can be simulta- 
neously reproduced in thought. 

Eelations of Sequence are associable into simple com- 
binations with considerable facility, though with less facility. 
Two or three successive motions made by a person we are 
watching are readily remembered, though we fail to re- 
member the order of many such motions. After hearing 
the first bar or the first phrase of a new melody, it is easy 
forthwith to repeat the rhythm in thought ,* but the series 
of rhythms which the entire melody presents, do not (in 
most minds at least) recur correctly without repetitions 
more or less numerous. This smaller associability is, how- 
ever, chiefly shown in the contrast between our ability to 
recall many co-existences presented together, and our in- 
ability to recall many sequences presented together. We 
look into a room and instantly connect in consciousness the 
relative positions of two or three persons, the table, the sofa, 
&c., so that we can afterwards describe how they stood; 
but we cannot in the same way take in at a glance, and re- 
produce in thought, the several combined movements of a 
horse in trotting : we can clearly think of the alternate 
swings of the fore-legs by themselves or of the hind-legs 
1) y themselves ; but, unless after specially observing it, we 
cannot remember which hind-leg comes to the ground after 
the near fore-leg. 

There is considerable associability of co-existences with 
sequences — those sequences, at least, in which the co- 
existingpositions composing Space are traversed in successive 
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instants of Tiine. This association of relations^ underlying 
as we shall hereafter see our conceptions of Space and Tinae^ 
leads by perpetual repetition to indissoluble connexions in 
consciousness, which govern our thoughts absolutely. It will 
be instructive here to observe how multitudinous expe- 
riences have so fused tog'ether certain of these relations, 
that one being presented brings up the consciousness of 
the other spite of every effort to exclude it. Let us take 
an instance. We move about day by day on foot 

and in vehicles, perpetually passing objects, some of 
them also moving, but most of them stationary. 
In all these cases there is relative motion, w^hich, as 
visually perceived, is, other things equal, the same 
whether it results from the motion of the subject while 
the object is stationary, or whether it results from the 
motion of the object w^hile the subject is stationary. 
Ordinarily we can distinguish betiveen these two causes 
of relative motion. The relative motion of stationary ob- 
jects is always accompanied by the consciousness of either 
our own locomotive activity or the activity of something 
carrying us — the action of the horse, or the jolting of the 
carriage, or both. Conversely, when relative motion is seen 
while we are stationary, we habitually see along with it those 
vital or mechanical actions which cause locomotion. Hence 
the relative motion of adjacent objects which do not exhibit 
any of the direct or indirect concomitants of locomotion, 
comes to be strongly associated in thought with our own 
motion ; and, unless other perceptions furnish evidence to 
che contrary, the perception of relative motion under such 
conditions causes an irresistible consciousness of our own 
motion, even when we are motionless. This is remarkably 
illustrated when sitting in a train at a railw^ay station with 
another train standing along-side in such way as to exclude 
the view of all other objects (so shutting out contradictory 
evidence.) When one of the two trains starts, the relative 
motion which we perceive on looking at the other train is just 
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ns likely to be due to tlie starting of the other train as to the 
starting' of our own. Bat the tendency always is to think 
that our own train is moving. Continually we find our- 
selves wrong* j but the knowledg’e of the fact that under 
iliese conditions the sense of our own motion is often illu- 
sive. does not enable us to exclude it. The association of 
tliese relations has become automatic, and the resulting 
organic inference^ taking possession of consciousness,, re- 
tains it until some decisive contradictory impression sud- 
denly,, with a shocks dispels it. 

§ 119. Before seeking the ultimate law of associa- 
tion of relations, let us observe how relations, like feel- 
ings, aggregate with their respective classes and sub- 
classes. 

When we see two things, or two parts of a thing, simul- 
taneously, the relation between them automatically classes 
itself with relations of Co-existence in general. We cannot 
prevent it from cohering with that great division of rela- 
tions the terms of which do not difier in their order of pre- 
sentation — space-relations. So, too, when watch- 

ing the motion of a body from one place to another, when 
listening to successive words, or when perceimng light after 
striking a match, the relation between the states of con- 
sciousness produced, instantly and irresistibly associates itself 
v.dth Sequences. To be conscious of the relation at all, is 
to he conscious of it as belonging to that great division of 
relations the terms of which differ in their order of pre- 
sentation. It automatically classes itself with time-rela- 
tions. Equally, the observation of a difference be- 

tween two impressions, whether simultaneous or successive, 
implies its assimilation to Difierences in general. While in 
the order of its terms the relation can be known at all only 
as a relation of co-existence or sequence, its terms can be 
known at all as standing in relation, only by distinguishing 
between them in consciousness; and the act of distinguish- 
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ing bee ween tbein is tbe act of classing tlieir relation along 
with relations of Difference. 

At tbe same time each relation passes into one or other 
of certain sub-classes. A co-existence between visual feel- 
ings^ unites itself rigidly with that marvellous aggregate 
of relations constituting our consciousness of visually-per- 
ceived space. But when two impressions are simultaneously 
received from things touched in the dark^ the relation 
between them^ while it coheres with the general class of 
co-existences, coheres with the sub-class of tactually-per- 
ceived co-existences — a sub-class constituting a compara- 
tively rudimentary consciousness of space_, which^ though it 
arouses an ideal-consciousness of visually-known space, 
differs wholly in quality from this. And the thing to be 
noted is, that a tactually-perceived relation of co-existence 
is never confounded with a visually-perceived one ; but is 
only, by a comparatively deliberate act of thought, remem- 
bered to have the same objective equivalent. Re- 

lations of Sequence associate themselves into the sub-classes 
of internal and external. This classification of them neces- 
sarily accompanies the classification of their terms. The 
sequences between internal feelings and those between ex- 
ternal feelings, are, in the act of knowing the feelings as 
inwardly or outwardly initiated, distinguished as sequences 
belonging to the Ego or sequences belonging to the Non- 
ego ; and no member of either group is transferable to the 
other. The instantaneous sub-grouping of relations 

of Difference scarcely needs pointing out. We observe two 
heights or two breadths to be unlike, and in thinking them 
unlike think of their difference as a difference in space- 
occupancy — cannot think of it as a difference between times 
or intensities. In being conscious of two notes in music 
as standing to one another in the ratio of minim and 
crotchet, the unlikeness between their lengths is cognizable 
only as an unlikeness between portions of time. And simi- 
larly, the contrast in strength between two colours or two 
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tastes^ passes in tlie moment of perception into tlie sub- 
class of contrasts in intensity — refuses to be tbouglit of as 
a contrast in dimension or duration. 

Among space-relations may be observed a furtlier stage 
of tbis process. Tliougb they bave no sub-sub-classes 
divided as definitely as are tbe sub-sub -classes of certain 
feelings^ especially tbe epi-peripberal ; yet tbcy are babi- 
tually thought of as belonging to vaguely-distinguished 
assemblages which have reference to the arrangements of 
the limbs and senses. In the moment of perception a 
visual relation of co-existence falls into that aggregate of 
such relations composing the consciousness of the space 
before us — cannot be associated with the aggregate of such 
relations composing the vaguely-conceived space behind us. 
In like manner the relation at once coheres with the still 
more special group of relations constituting the space we 
distinguish as above^ or the space we distinguish as below ; 
and it is at the same time automaticalh^ classed with space- 
relations to the right or to the left. Only when it is very 
near to the ideal boundaries we make between these regions 
of space^ may there be an association of it with some other 
than its own group. 

We are now in a position to appreciate the significance 
of the ultimate segregations. On looking, say at a flower 
by the roadside, the relations among the feelings of colour 
which we receive from its petals, instantly associate them- 
selves with relations of Co-existence in general, with the 
sub-class of visually-perceived relations of co-existence, with 
the sub-sub-class of these relations forming the space in 
front of us, and with the still smaller group of these rela- 
tions aggregated into our conception of the space low down 
to the right. But they do more than this. With equal, or 
with almost equal, rapidity, (I say almost equal because this 
minor classification varies in rapidity with the goodness of 
the vision) these relations of co-existent positions presented 
by the petals of the flower, associate themselves in con- 
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sciousness witli tlie relations of co-existent positions consti- 
tuting tlie space immediately about the flower — the parti- 
cular portion of space tliat is not only tlie same in direction 
but the same in distance. For, on obseindng wbat happens 
when the axes of the two eyes are converged on an object, it 
will be perceived that we become conscious of the space it 
occupies, and of the closely-environing space, with much 
more distinctness than we are conscious of any other space. 
Under such conditions we are scarcely at all conscious of 
the space behind us ; we are scarcely at all conscious of the 
space far beyond the object, if opaque matter shuts out im- 
pressions from things contained in it ; "we are conscious in 
but a vague way of the space far to the right or to the left, 
much above or below ; we are conscious with some clearness 
of the space between our eyes and the object, so far as this 
consciousness is involved in the conception of distance ; but 
we have what may be called a detailed consciousness of the 
space in and around the object. It needs only to look now 
at a thing quite near and novr at a thing further off, now at 
one on this hand and now at one on the other, to perceive 
that the respective portions of space in which they exist, 
severally become indistinct in consciousness as we turn our 
eyes away; and that distinctness in our consciousness of 
each portion of space, results only when the eyes jield a 
distinct image of something placed in it. That is to say, any 
co-existing positions visually presented are immediately asso- 
ciated in thought with the cluster of co-existing positions 
similarly related to us — each perceived position standing in 
a relation of co-existence with self, associates itself most 
closely with other positions standing in like relations of co- 
existence with self. And in being classed with these rela- 
tions which it is most like, it arouses a consciousness of 
them; just as a colour in being recognized as red of a parti- 
cular shade, brings into consciousness ideas of other reds of 
the same, or nearly the same, shade. Moreover, as we before 
saw that while a particular feeling of redness associates itself 
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irresistibly and in a moment tlie great class of epi- 
peripberal feelings^, witli the siib-class of visual feelings^ 
with tlie sub-snb-class of reds^ but less quickly with its 
particular variety of reds ; so here we may see that while 
this relation of co-existent positions associates itself in- 
stantly and rigidly with relations of co-existent positions in 
generab with visual relations of co-existent positions^ with 
the relations of co-existent positions constituting the 
region of space low down to the rights it associates itself 
I'j^ss promptly with the relations of co-existent positions 
that are almost identical : there is some uncertainty 
in the estimation of the distance — an uncertainty 
which is considerable in a person with but one eye^ 
who continually finds himself wrong, and has to modify his 
estimate, or to re-class the relation. This general 

law may be similarly traced among time-relations. Suppose 
I recall an event that occurred yesterday ; as, for instance, 
the unexpected arrival of a friend. It is observable, in the 
hrst place, that all those associated and consolidated rela- 
tions of sequence which constitute the conception of the 
time before yesterday, do not (unless by some secondary act) 
enter into consciousness at all. It is observable, in the second 
place, that the united relations of sequence which form a con- 
ception of the time between now and yesterday, are not dis- 
tinctly represented, but are represented only in such general 
way as to yield a measure of the distance back at which the 
event occurred. While it is observable, in the third place, 
that the portion of time to which retrospective consciousness 
is directed, becomes comparatively distinct in detail. On 
remembering the first sight of my friend^ s face yesterday, I 
think not only of his smile of recognition, of my quick step 
towards him, of our shaking hands, of the words that 
followed, but I also think of the immediately-preceding 
occurrences — of my entrance into the room, of my seeing 
the back of some person looking at a picture, of his turning 
round on hearing me, of my surprise on seeing who it 
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was. I find;, too^ tliat tlie moments immediately adjacent to 
any one of these remembered actions^ become more distinct 
ill consciousness than those at some distance on either side 
of it. If I recall my entrance into the room;, the positions 
in time w’hich made up the interval before my friend 
turned round;, represent themselves quite clearly — far more 
clearly than those preceding his knock at the door or 
those succeeding' our salutation. To make these portions of 
time equally clear^ I must adjust my retrospective glance to 
positions adjacent to them. Thus it is with Time as with 
Space^ that each place in it associates itself with places at 
the same distance from the place we at present occupy ; and 
as we turn our attention now to one part of the past and now 
to another^ the relations of sequent positions which constitute 
our consciousness of that part become clear^ while all others 
lapse into vagueness. 

§ 120. Every relation theU;, like every feelings on being 
presented to consciousness;, associates itself with like pre- 
decessors. Knowing a relation;, as well as knowing a feeling, 
is the assimilation of it to its past kindred ; and knowing it 
completely is the assimilation of it to past kindred exactly 
like it. But since wnthin each great class the relations pass 
one into another insensibly, there is always, in consequence 
of the imperfection of our perceptions, a certain range with- 
in which the classing is doubtful — a certain cluster of rela- 
tions nearly like the one perceived, which become nascent 
in consciousness in the act of assimilation. Along with the 
perceived position in Space or Time the contiguous positions 
arise in consciousness. 

Hence results the so-called Law of Association by Con- 
tiguity. When we analyze it. Contiguity resolves itself into 
likeness of relation in Time or in Space or in both. Let 
us observe how in the association of like relations there is 
involved the association of contiguous feelings. 

On the one hand, relations of difference and the time-rela- 
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tions implied in tlie cognition of successive diffcreaceSj are 
elements witliont wkicli tliere can be no consciousness. Ou 
tlie otlier liand^ tliere can be no consciousness of tkese rela- 
tions without consciousness of some feelings which simul- 
taneously yield them. W e can think of space-relations^ all 
but absolutely empty^ but we cannot think of anything 
approaching to em]3ty time-relations. Time having but one 
dimension, and the measure of that dimension being the 
series of contained feelings, it follows that unless occupied 
by some feelings, real or ideal. Time has no dimension. If 
the objects around are perfectly stationary and silent, we 
have still the rhythm of our functions and the current of our 
thoughts to yield us marks by which to measure duration. 
Necessarily, then, when we think of any position in past 
time, we cannot associate it with its cluster of almost equi- 
distant positions in time, without being conscious more or 
less clearly of the feelings which occupied those almost equi- 
distant or contiguous positions. Association of feelings 
contiguous in time, is involved by association of their like 
time-relations. Passing to contiguous co-existent 

feelings, we may see that the association of them results 
from a further complication of the same process. Feelings 
knowm in sequence, and serving as marks that measure 
duration, may be sounds or odoims which do not necessarily 
connote Space at all in a rudimentary consciousness. But 
in a consciousness containing tactual and visual experiences, 
there always, along with the sequent feelings caused by 
inner or outer changes, occur certain feelings, received by 
touch or sight or both, which continue to co-exist while 
the sequent feehngs are passing. These simultaneously- 
experienced feelings yielded by things contiguous in space, 
which persist side by side in consciousness over an appreci- 
able period measured by sequent feelings, are necessarily 
associated with these in their time-relations. Hence on re- 
calling any relations of sequence, there are apt to recur the 
various relations of cc-existence which were perceived along 


268 


THE INDUCTIONS O:' rSYCHOT^GT. 


tions implied iu tlie cognition of successive diffcreaceSj are 
elements without wkich there can be no consciousness. On 
the other hand^ there can be no consciousness of these rela- 
tions without consciousness of some feelings which simul- 
taneously yield them. W e can think of space-relations^ all 
but absolutely empty^ but we cannot think of anything 
approaching to empty time-relations. Time having but one 
dimension, and the measure of that dimension being the 
series of contained feelings, it follows that unless occupied 
by some feelings, real or ideal. Time has no dimension. If 
the objects around are perfectly stationary and silent, we 
have still the rhythm of our functions and the current of our 
thoughts to yield us marks by which to measure duration. 
Necessarily, then, when we think of any position in past 
time, we cannot associate it with its cluster of almost equi- 
distant positions in time, without being conscious more or 
less clearly of the feelings which occupied those almost equi- 
distant or contiguous positions. Association of feelings 
contiguous in time, is involved by association of their like 
time-relations. Passing to contiguous co-existent 

feelings, we may see that the association of them results 
from a further complication of the same process. Feelings 
known in sequence, and serving as marks that measure 
duration, may be sounds or odoims which do not necessarily 
connote Space at all in a rudimentary consciousness. But 
in a consciousness containing tactual and visual experiences, 
there always, along with the sequent feelings caused by 
inner or outer changes, occur certain feelings, received by 
touch or sight or both, which continue to co-exist while 
the sequent feehngs are passing. These simultaneously- 
experienced feelings yielded by things contiguous in space, 
which persist side by side in consciousness over an appreci- 
able period measured by sequent feelings, are necessarily 
associated with these in their time-relations. Hence on re- 
calling any relations of sequence, there are apt to recur the 
various relations of cc-existence which were perceived along 


THE ASSOCIABILITY OP RELATIONS. 


269 


with them. And the feelings that occupied these nearly equi- 
distant positions in space that were presented in these 
nearly equi-distant positions in time^ being among the feel- 
ings which made marks in consciousness at that time^ the 
representation of that time entails a recurrence of these 
marks. 

The process thus described as taking place with simple 
relations having simple feelings for their terms^, equally 
holds in a plexus of relations among many feelings ; as in 
the perception of an ordinary object. When_, for instance^ 
in recognizing a face we saw last week, we associate each 
of the many combined relations of position constituting its 
form, with the respective like relations before experienced ; 
and when along with the recognition there arises the con- 
sciousness of a redness on the cheek that was before present 
but is now absent; this recollection of the colour that 
occupied a particular place, results simply because it was 
one of the elements entangled in the plexus of relations 
which gave the consciousness its individuality. On before 
seeing the face, this colour was a term to various rela- 
tions of difference involved in the consciousness; it was 
presented at the same instant of time with tlie many other 
related feelings which the consciousness contained ; and as 
having a position fixed in reference to all parts of the face, 
it entered into a great number of relations of co-exist- 
ence. Hence, having served as a common term to many 
different but combined relations, it happens that when these 
are again presented, the assimilation of them to the like 
relations before seen, entails a consciousness of the missing 
term of these hke relations before seen. The colour is 
thought of in thinking of the relations ; and the difference 
between the face as remembered and the face as perceived 
becomes manifest. 

Thus, the fundamental law of association of relations, like 
the fundamental law of association of feelings, is that each, 
at the moment of presentation, aggregates with its like in 



THE ASSOCIABILITY OP RELATIONS. 


269 


with them. And the feelings that occupied these nearly equi- 
distant positions in space that were presented in these 
nearly equi-distant positions in time^ being among the feel- 
ings which made marks in consciousness at that time^ the 
representation of that time entails a recurrence of these 
marks. 

The process thus described as taking place with simple 
relations having simple feelings for their terms^, equally 
holds in a plexus of relations among many feelings ; as in 
the perception of an ordinary object. When_, for instance^, 
in recognizing a face we saw last week, we associate each 
of the many combined relations of position constituting its 
form, with the respective like relations before experienced ; 
and when along with the recognition there arises the con- 
sciousness of a redness on the cheek that was before present 
but is now absent; this recollection of the colour that 
occupied a particular place, results simply because it was 
one of the elements entangled in the plexus of relations 
which gave the consciousness its individuality. On before 
seeing the face, this colour was a term to various rela- 
tions of difference involved in the consciousness ; it was 
presented at the same instant of time with the many other 
related feelings which the consciousness contained ; and as 
having a position fixed in reference to all parts of the face, 
it entered into a great number of relations of co-exist- 
ence. Hence, having served as a common term to many 
different but combined relations, it happens that when these 
are again presented, the assimilation of them to the like 
relations before seen, entails a consciousness of the missing 
term of these hke relations before seen. The colour is 
thought of in thinking of the relations ; and the difference 
between the face as remembered and the face as perceived 
becomes manifest. 

Thus, the fundamental law of association of relations, like 
the fundamental law of association of feelings, is that each, 
at the moment of presentation, aggregates with its like in 



270 


THE INDUCTIONS OP PSYCHOLOGY. 


past experience. The act of recognition and the act of 
association are two aspects of the same act. And the im- 
plication is that besides this law of association there is no 
other; but that all further phenomena of association are 
incidental. 

§ j21. The congruity between this conclusion and the 
facts of nervous structure and function is evident. 

Changes in nerve-vesicles are the objective correlatives of 
what we know subjectively as feelings ; and the discharges 
through fibres that connect nerve- vesicles are the objec- 
tive correlatives of what we know subjectively as relations 
between feelings. It follows that just as the association of a 
feeling with its class^ order^ genus^ and species^ group within 
group;, answers to the localization of the nervous change 
within some great mass of nerve-vesicles^, within some part 
of that mass^ within some part of that part^ &c.; so the asso- 
ciation of a relation with its class, order, genus, and species, 
answers to the localization of the nervous discharge within 
some great aggregate of nerve-fibres, within some division 
of that aggregate, wdthin some bundle of that division. 
Moreover, as we before concluded that the association of 
each feeling with its exact counterparts in past experience, 
answers to the re-excitation of the same vesicle or vesicles ; 
so here we conclude that the association of each relation with 
its exact counterparts in past experience, answers to the re- 
excitation of the same connecting fibre or fibres. And since, 
on the recognition of any object, this re-excitation of the 
plexus of fibres and vesicles before jointly excited by it, 
answers to the association of each constituent relation and each 
constituent feeling with the like relation and the like feelinsr 
contained in the previous consciousness of the object; it is 
clear that the whole process is comprehended under the 
principle alleged. If the recognized object, now lacking one 
of its traits, arouses in consciousness an ideal feeling answer- 
ing to some real feeling which this trait once aroused; 
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tlie cause is tliat along with the stroug discharge through 
the whole plexus of fibres and vesicles directly excited^ 
there is apt to go a feeble discharge to those vesicles 
which answer to the missing feelings through those fibres 
which answer to its missing relations^ involving a repre- 
sentation of the feeling and its relations. 
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CHAPTER IX. 

PLEASURES AND PAINS. 

§ 122. The foregoing cliapters contain sncli an outline 
of the Inductions of Psychology as the plan of this work 
requires. To fill in this outline would take more space 
than can he afforded^, and would too much interrupt the 
general argument. 

There is, howevei', one other side of mental pheno- 
mena as inductiyely generalized, which cannot be omitted 
without leaving this outline incomplete. Thus far we have 
spoken of Feelings as central or peripheral,^ as strong or 
weak, as vague or definite, as coherent or incoherent, as 
real or ideal ; and where we have considered them as differ- 
ing in quality, the differences named have been such as do 
not connote anything more than a state of indifference in 
the subject of them — a passive receptivity. But there are 
certain common characters in virtue of which Feelings other- 
wise quite unlike, range themselves together either under 
the head of pleasur^le or under the head of painful. Just 
as we saw that the division of Feelings into real and ideal, 
which is based on a functional difference, cuts across the 
divisions into central, ento -peripheral, and epi-peripheral, 
which are based on structural differences ; so here we may see 
that the division of Feelings into agreeable and disagreeable, 
traverses all other lines of demarkation — groups into one 
heterogeneous assemblage sensations from all parts and 


CHAPTER IX. 


PLEASURES AND PAINS. 

§ 122. The foregoing cliapters contain sncli an ontline 
of the Inductions of Psychology as the plan of this work 
requires. To fill in this outline would take more space 
than can he afforded^, and would too much interrupt the 
general argument. 

There is, howevei', one other side of mental pheno- 
mena as inductiTely generalized, which cannot be omitted 
' without leaving this outline incomplete. Thus far we have 
spoken of Peelings as central or peripheral,^ as strong or 
weak, as vague or definite, as coherent or incoherent, as 
real or ideal ; and where we have considered them as differ- 
ing in quality, the differences named have been such as do 
not connote anything more than a state of indifference in 
the subject of them — a passive receptivity. But there are 
certain common characters in virtue of which Feelings other- 
wise quite unlike, range themselves together either under 
the head of pleasur^le or under the head of painful. Just 
as we saw that the division of Feelings into real and ideal, 
which is based on a functional difference, cuts across the 
divisions into central, ento -peripheral, and epi-peripheral, 
which are based on structural differences ; so here we may see 
that the division of Feelings into agreeable and disagreeable, 
traverses all other lines of demarkation — groups into one 
heterogeneous assemblage sensations from all parts and 


PLEASURES AND PAINS. 


273 


emotions of various kinds^ together with the ideas of such 
sensations and emotions^ and into another assemblage sensa- 
tions and emotions^, real and ideal^ similarly heterogeneous. 

To treat fully of consciousness under this further aspect^ 
would carry us still more widely out of our course j for the 
phenomena of Pleasure and Pain are perhaps the most 
obscure and involved which Psychology includes. It must 
suffice to set down here "what appear to be the essentials. 

§ 123. Pleasures and Pains are concomitants of certain 
states^ local or general — certain actions^ I was about to 
say^ but since pains of one class accompany what we dis- 
tinguish as inactions (though these can never be absolute 
while the life^ general or locals continues) it is better to use 
the word states. IJpt that all living states^ either of the 
whole organism or of any organ^, are accompanied by plea- 
sures or pains ; for many of them^ as those of the viscera 
during the normal discharge of their functions^ yield to 
consciousness no feelings of any kind ; and there are also 
feelings yielded by higher organs that are neither pleasure- 
able nor painfub as an ordinary sensation of touch. But 
while certain states cause no feelings^ and other states 
cause indifferent feelings^ the feelings distinguished as plea- 
surable and painful manifestly result from states of some , 

kind ; and the question is What are the states which I 

yield Pains and what are the states which yield Pleasures ? | 

As implied by the parenthetical remark just made^ there * 
are pains arising, fcom states of inaction — ^pains we call 
them_, since we here use the word as antithetical to plea- 
sures ; but they are best known as discomforts or cravingS;, 
from having a quahty in which they are like one another and 
unlike pains commonly so-called. Let us glance at their 
leading kinds. The cravings due to inaction of 

the organs yielding the higher epi-peripheral feelings, are 
rarely strong because these organs are rarely quite inactive, 
sensations of touch being incessant, the want of them is 

T 


PLEASURES AND PAINS. 


273 


emotions of varions kinds^ together with the ideas of such 
sensations and emotions^ and into another assemblage sensa- 
tions and emotions^, real and ideal^ similarly heterogeneous. 

To treat fully of consciousness under this further aspect^ 
would carry us still more widely out of our course ; for the 
phenomena of Pleasure and Pain are perhaps the most 
obscure and involTed which Psychology includes. It must 
suffice to set down here -what appear to be the essentials. 

§ 123. Pleasures and Pains are concomitants of certain 
states^ local or general — certain actions^ I was about to 
say^ but since pains of one class accompany what we dis- 
tinguish as inactions (though these can never be absolute 
while the life^ general or locals continues) it is better to use 
the word states. Ilpt that all living states^ either of the 
whole organism or of any organ^, are accompanied by plea- 
sures or pains ; for many of them^ as those of the viscera 
during the normal discharge of their functions^ yield to 
consciousness no feelings of any kind ; and there are also 
feelings yielded by higher organs that are neither pleasure- 
able nor painfub as an ordinary sensation of touch. But 
while certain states cause no feelings^ and other states 
cause indifferent feelings^ the feeHngs distinguished as plea- 
surable and painful manifestly result from states of some , 

kind ; and the question is What are the states which I 

yield Pains and what are the states which yield Pleasures ? | 

As implied by the parenthetical remark just made^ there *■ 
are pains arising, fcom states of inaction — ^pains we call 
them_, since we here use the word as antithetical to plea- 
sures ; but they are best known as discomforts or cravingS;, 
from having a quahty in which they are like one another and 
unlike pains commonly so-called. Let us glance at their 
leading kinds. The cravings due to inaction of 

the organs yielding the higher epi-peripheral feelings, are 
rarely strong because these organs are rarely quite inactive, 
sensations of touch being incessant, the want of them is 

T 


274 * 


THE INDUCTIONS OF PSYCHOLOGY. 


aever felt. Sounds are so habitually beard everj^^bere that 
few experience tbe desire for tbem wbicb follows continued 
silence. Only after being confined for days in tbe dark does 
there come a positive longing for light and colour. The 
absence of odours never becomes an element of discomfort. 
And though after persistent denial of them certain natural 
tastes^ as those of sweetness^ and still more certain acquired 
tastes^ as those of alcohol and tobacco^ come to be much 
desired; yet the cravings for them are by no means so 
strong as the accompanying ento -peripheral cravings with 
which they are apt to be confounded. Among 

cravings of the ento-peripheral order occur some of the 
strongest. Inaction of the alimentary canal is soon 
^followed by imnger; and if the inaction continues, this, 
rising presently to a distinct discomfort, eventually passes 
into something more intense. So, too, that allied in- 
action due to deficiency of liquid in the ingesta, brings 
on the longing we call thirst, which also may rise to 
a great height. And similarly with the abnormal ap- 
petites for habitual stimulants. We must not omit 
the disagreeable state of consciousness caused by muscular 
maction. The irritation that accompanies enforced qui- 
escence, often very manifest in children, must be numbered 
among the ento-peripheral cravings. There remain 

the dissatisfactions brought on by certain inactions of the 
central organs of the nervous system — the emotional m^ings. 
Solitude, necessitating quiescence of tfe faculties exermseS 
in holding converse with our fellow -beings, leads by and by 
to great misery. The entire absence of marks of ap^- 
proval from those around us, causes a state of conscious- 
ness difficult to bear; and persons accustomed to positive 
applause feel unhappy when it is not given. In like manner, 
the faculties which have the closer human relations for their 
sphere, yield their pains of inaction — the yearnings of the 
alfections. To meet an obvious criticism it may be re- 
marked that the intenser forms of ^ffistress caused by the 
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breaking of tliese closer liuman relations^ are not to be in- 
cluded among emotional cravings; but result from the 
representation of a future in which such cravings will never 
be satisfied. 

We now turn to pains of the opposite kind — the states 
of consciousness that accompanv excessive actions. Of 
these there are^ of course^ classes corresponding to the 
above-described classes of the pains of deficient actions. 
They must be briefly enumerated. Among the 

epi-peripheral feelings, those which originate on the general 
surface are conspicuously capable of being raised to a pain- 
ful strength. The sensation of heat much intensified passes 
into the unbearable sensation we know as burning or scald- 
ing. Pressure against a hard body produces by its excess 
an intolerable state of consciousness. Doubtless, too, all 
smarts and aches caused by ^mises, wounds, and other 
injuries of the surface, imply the undue excitement of nerves 
which when normally excited yield the normal peripheral 
feelings. Auditory sensations occasionally rise to an ex- 
treme that cannot be borne with equanimity. Persons in 
the cupola from which a cannon is fired, or those in a belfry 
when a peal is being rung, have vivid experiences of this. 

It is not often that visual feelings reach a height which is 
painful — in men, at least, whose eyes are strong. But men 
whose eyes are debilitated cannot look at the sun without 
suffering, and even find it unpleasant to gaze at a large area 
of bright scarlet. Olfactory feelings, often exceedingly dis- 
agreeable, do not become positive pains. Inhaling ammo- 
nia does, indeed, cause a kind of smart ; but this, arising 
not in the olfactory chamber so much as in the nostrils, is 
rather to be classed as an intense form of common sensa- 
tion. Tastes, too, though many of them are repugnant, d 
not become painful by increase of strength ; nor when th^- 
repugnancy exists is strength always a needful condition. 
On the one hand, such a taste as that of cod-liver oil is dis- 
agreeable even though slight; while, on the other hand, 
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sweetness is not rendered disagreeable by any degree of 
intensity. Among feelings of ento-periplieral 

origin, the connexion between pain and excess of action 
is familiar. Sacli of tliem as accompany muscular strains 
sliow us pains reached through intensification of feelings 
which when moderate are not painful : the distressing 
consciousness of extreme effort is a higher degree of the 
ordinary consciousness of effort. But passing over the 
ento-peripheral pains of this order^ it is to be remarked 
of the rest that they arise from excessive actions in organs 
whose normal actions yield no feelings. The pains con- 
sequent on repletion come from parts which, when not over- 
taxed, add no appreciable elements to consciousness; and 
it is thus with the viscera in general. The like may be 
said of those pains initiated within the limbs which are not 
directly due to excesses of action of the limbs themselves 
or parts of them. Such pains, consequent, let us say, on 
gout or on a local disease, imply extreme demands made on 
certain local structures and their nerves, which when not 
over-worked originate no sensations. The central 

/feelings are scarcely in any case made painful simply by 
I excess. Normal emotions responding to the various normal 
i activities, do not, however high they may rise, become in- 
trinsically disagreeable. We have, indeed, occasional allu- 
sion to states in which ^‘^joy is almost pain,^^ showing a 
perceived approach to this effect of excess ; but if pain so 
caused is ever actually reached, it is very rarely. 

I Thus recognizing, at the one extreme, the negative pains 
I of inactions, called cravings, and, at the other extreme, the 
? positive pains of excessive actions, the implication is that 
^ pleasures accompany actions lying between these extremes. 
I It/ is true that the positive or negative pain attending one 
or other of the extremes is missing among actions of certain 
orders ; and that other actions may be named which are dis- 
agreeable even when of medium intensity. In some of these 
cases the explanation is that no feeling of the order due to 
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the extreme state arises because tbe extreme state is not 
reacted. The fact that from tbe kidneys there comes no 
cravings may pair off with tbe fact tliat tbey bare always 
work to do. No one longs for tactual impressions for tbe 
saincient reason tbat tactual impressions are unceasing. Tbe 
emotions tbat go along Tyitb tbe successful pursuit of tbe 
yarious objects of bfe^ cannot well rise from a pleasurable 
degree to a painful degree ; since tbe environing conditions 
wbicb cause tbem do not admit of tbe required progressive 
intensification. Generally speakings tben^ pleasures are tbe 
concomitants of medium activities, ’wbere tbe activities are 
of kinds liable to be in excess or in defect ; and where tbey 
are of kinds not liable to be excessive, pleasure increases 
as tbe activity increases, except where tbe activity is either 
constant or involuntary. 

Though w^bus see whereabouts pleasure is to be found 
among tbe feelings, it must be admitted tbat its relations 
remain but ill-defined. Tbe conception of it as tbe con- 
comitant of an activity wbicb is neither too small nor too 
great, is a conception open to a criticism akin to tbat made 
by Mr. Mill on the doctrine of Sir W. Hamilton, tbat plea- 
sure is a reflex of tbe spontaneous and unimpeded exertion 
of a power, of whose energy we are conscious,-^^ and upon 
tbe kindred doctrine of Aristotle, tbat it accompanies tbe 
action of a healthy faculty on its appropriate object. For 

there arise tbe questions Wbati constitutes a medium 

activity ? What determines that lower limit of pleasur- 
able action below wbicb there is craving, and that higher 
limit of pleasurable action above wbicb there is pain ? 

Is it possible to answer these questions, and is it possible 
to answer tbe further question — How happen there to be 

certain feelings ^(as among tastes ’^'and odours) which are 

disagreeable in all degrees of intensity, and others that are 
agreeable in all degrees of intensity? Answers are, I believe, 
to be found. But tbey must be sought in a region wbicb 
psychologists have not explored. If we study feelings only 
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as they at present exists we shall find no solution ; but we 
may find a solution if we turn to the past conditions under 
which feelings have been evolved. 

§ 124. Let us first glance at the fact; sufficiently obvious 
and sufficiently significant^, that the extreme states^ positive 
and negative; along wdth which pains occur; are states 
inconsistent with that due balance of the functions con- 
sitiiting health; whereas that medium state along with which 
pleasure occurS; is consistent with; or rather is demanded 
by; this due balance. This we may see a priori. In a 
mutually-dependent set of organs having a consensus of 
functions, the very existence of a special organ having its 
special function; implies that the absence of its function 
must cause disturbance of the consensus — implies; toO; that 
its function may be raised to an excess which must cause 
disturbance of the consensus — implies; therefore; that main- 
tenance of the consensus goes along with a medium degree 
of its function. The a priori inference involved; that these 
medium actions productive of pleasure must be beneficial, 
and the extreme actions productive of pain detrimental, is 
abundantly confirmed a posteriori where the actions are of 
• all-essential kinds. Here are a few cases. 

Intense cold and intense heat both cause acute suffering, 
and if the body is long exposed to them both cause death ; 
wliile a moderate warmth is pleasurable and conduces to 
physical well-being. Extreme craving for food accompanies 
a hurtful inaction of the digestive organs, and if this craving 
and this inaction persist the result is fatal. Conversely, if 
solid food; or hquid, continues to be swallowed under com- 
pulsion, regardless of the painful sensations produced, the 
effect is also detrimental, and may even kill. But between 
these pains attending deficient and excessive action there 
are the pleasures of eating, which are keenest when the 
benefit to be derived is greatest. To a person in health 
duly rested; the feeling that accompanies absolute inaction 
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of tTie muscles is unbearable ; and tliis inaction is injurious. 
On the otber iiand_, extreme exertion of tlie muscles in 
general is alike distressing and productive of prostration, 
wliile exertion of a particular muscle pushed to a painful 
excess, leaves a temporary paralysis, and occasionally, by 
rupturing some of the muscular fibres, entails prolonged 
uselessness. Arrest of breathing by forcible closure of the 
air-passages, causes an intolerable state of consciousness ; 
and life soon ceases if there is no relief. The breathing of 
foul air is injuiaous as well as repugnant; while the breathing 
of air that is exceptionally fresh and pure, is both plea- 
surable and physically advantageous. So, too, is it with 
the feelings caused by contacts with objects. Though, as 
above pointed out, we cannot be debarred from these, and 
therefore have no craving for them and little or no pleasure 
in them, yet we are liable to excesses of them and the 
accompanying pains ; and these pains are the correlatives of 
detrimental results — crushings, and bruises, and lacerations. 
It is even so with extremely strong tastes and smells. The 
intense vegetal bitters are poisonous in any considerable 
quantities, and the intensest are poisonous in very small 
quantities. Powerful acids, too, are poisonous — being, 
indeed, immediately destructive of the membranes they 
touch. And gases that violently irritate when inhaled, as 
concentrated ammonia, or as pure chlorine, or as hydro 
chloric acid, work deleterious effects. 

These facts should of themselves suffice to produce the 
conviction, spite of apparent exceptions, that pains are 
the correlatives of actions injurious to the organism, while 
pleasures are the correlatives of actions conducive to its 
welfare. We need not, however, rest satisfied with an in- 
duction from these instances yielded by the essential vital 
functions ; for it is an inevitable deduction from the 
h}q)othesis of Evolution, that races of sentient creatoes 
could have come into existence under no other con- 
ditions. 
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§ 125. If we substitute for tlie word Pleasure tbe equiva- 
lent phrase — a feeling which we seek to bring into con- 
sciousness and retain there^ and if we substitute for the 
word Pain the equivalent phrase — a feeling which we seek 
to get out of consciousness and to keep out ; we see at once 
that^ if the states of consciousness which a creature endea- 
vours to maintain are the correlatives of injurious actions^ 
and if the states of consciousness which it endeavours 
to expel are the correlatives of beneficial actions^ 
it must quickly disappear through persistence in the in- 
jurious and avoidance of the beneficial. In other words^ 
those races of beings only can have survived in which^ on 
the average^ agreeable or desired feelings went along with 
activities conducive to the maintenance of life^ while dis- 
agreeable and habituaUy-avoided feelings went along with 
activities directly or indirectly destructive of life ; and there 
must ever have been^ other things equals the most numer- 
ous and long-continued survivals among races in which 
these adjustments of feelings to actions were the best^ bend- 
ing ever to bring about perfect adjustment. 

If we except the human race and some of the highest 
allied races^ in which foresight of distant consequences in- 
troduces a complicating element^ it is undeniable that every 
animal habitually persists in each act which gives pleasure^ 
so long as it does so^ and desists from each act which gives 
pain. It is manifest that^ for creatures of low intelligence^, 
unable to trace involved sequences of efiects^ there can be 
no other guidance. It is manifest that in proportion as this 
guidance approaches completeness^ the life will be long ; and 
that the life will be short in proportion as it falls short of 
completeness. Whence it follows that as^ other things 
equal,, the longer -lived individuals of any species will more 
frequently produce and rear progeny than the shoi’ter-lived, 
the descendants of the one must tend to replace those of 
the other — a pi’ocess which, equally operative among the 
multiplying famihes of these surviving descendants, cannot 
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tut work towards mainteuance and improvement of tlie 
giiidance. 

Hot 7 then^ it will be asked, does it liappen tliat aniinals 
sometimes die from eating poisonous plants, or surfeit tkem-. 
sek'es fatally witli kinds of food wliicli, tliougb Tvkolesome 
in moderate quantities, are injurious in larg'e quantities ? 
The reply is that, by natural selection, the guidance of plea- 
sures and pains can be adjusted only to the circumstances 
of the habitat within which the special type has been evolved. 
Survival of the fittest cannot bring the inclinations and aver- 
sions into harmony with unfelt conditions. And since each 
species under pressure of increasing numbers is ever thrust- 
ing itself into adjacent environments, its members must from 
time to time meet with plants, with prey, Tvith enemies, 
with physical actions, of which neither they nor their 
ancestors have had experience, and to which their feelings 
are unadapted. Not only by migration into other habitats, 
but also by changes, inorganic and organic, within its own 
habitat, does each species suffer from failures of adjustment. 
But mis-adjustment inevitably sets up re-adjustment. Those r 
individuals in whom the likes and dislikes happen to be 
most out of harmony with the new circumstances, are the 
first to disappear. And if the race continues to exist there 
cannot but arise, by perpetual killing- off of the least 
adapted, a variety having feelings thao serve as incentives 
and deterrents in the modified way required. 

We will consider more at length, in connection with onr 
own race, the qualifications with which the general law must 
be received. 

§ 126. Majikind shows us in many conspicuous ways, the 
fiiilures of adjustment- that follow changes of environing 
conditions — ^not so much the changes which migrations in- 
volve, though these too are to be taken into account, but 
the changes caused by the growth of large societies. 

!^e^istoric men, like men as we find them still in many 
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parts of tlie Earth, had feelings congruous with the wander- 
ing predatory life, only incipiently social, which they had to 
lead. Inadequate supply of wild food compelled some of 
their descendants to become pastoral and agricultural ; and 
these multiplied into populous tribes and eventually into 
settled communities. They were thereby cut off from activi- 
ties like those of the men whose characters they inherited, 
and were forced into activities to which their inherited 
diameters furnished no incentives. Throughout the course 
of civilization this has been, and continues in large 
measure to be, the source of discordances between in- 
clinations and requirements. On the one hand, there 
still survive those feelings, quite proper to our remote 
ancestors, which find their gratification in the de- 
iStructive activities of the chase and in warfare — feelings , 
.which, anti-social as is the conduct they prompt, in- 
idirectly cause numerous miseries. On the other hand, 
persistent and monotonous labour has been rendered by 
the pressure of population a necessity ; and though to 
civilized men work is by no means so repugnant as to 
savages, and to a few is even a source of pleasure, yet the 
re-adjustment has at present gone by no means so far that 
pleasure is habitually found in the amount of work habitu- 
ally required. Further, it is to be observed that many of the 
industrial activities which the struggle for existence has 
thrust on the members of modern societies, are in-door 
activities — activities not only unresponded to by the feel- 
ings inherited from aboriginal men, but in direct conflict 
with those more remotely inherited and deeply organized 
feelings which prompt a varied life in the open air. 

Secondary discordances, and resulting derangements of 
the normal guidance, are indirectly caused by this enforced 
persistence in habits of life at variance with the needs of the 
cra^tjtution. A sedentary pccupation pursued for years in a 
confined air, regardless of protesting sensations, brings about 
a degenerate physical state in which the inherited feelings 
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are greatly out of Harmony witH the superinduced require- 
ments of the body. Desired foods^, originally appropriate, 
become indigestible. An air pleasure-giving by its fresh- 
ness to those in vigour, brings colds and rheumatisms. 
Amounts of exertion and excitement naturally healthful and 
gratifjdng, are found injurious. All which evils, due though 
they are to continued disregard of the guidance of inherited 
feelings, come eventually to be mistaken for proofs that the 
guidance of inherited feelings is worthless. 

There is yet another derivative cause of derangement. 
Men whose circumstances compel them day after day to call 
certain powers into undue and painful action, while they are 
shut out from most of the pleasures accompanying the due 
action of other powers, are liable to carry too far such plea- 
surable actions as remain to them. After disagreeable states 
of consciousness long submitted to, an agreeable state of 
consciousness is received with eagerness ; and in the absence 
of alternative agreeable states is maintained by too great: a 
persistence in the action which brings it. Hence arise 
various kinds of excess. Peelings which would not have 
misled men if all their other feelings had had appropriate 
spheres of action, become misleading when these other feel- 
ings are repressed. And then there is charged upon the 
active feelinefs that mis o’ui dance which has arisen from 
enforced disobedience to the rest. 

The rectification of these profound and multitudinous dis- 
cordances by the re-equilibration of constitution and condi- 
tions, proceeds in the human race very slowly, for several 
reasons. They are these. As pointed out in the 

Frind^ples of Biology , § 166, the fitting of an organism 
to new circumstances becomes less and less easily effected by 
survival of the fittest in proportion as the organism becomes 
complex. This is illustrated most clearly among ourselves. 
There are so many kinds of superiorities which severally 
enable men to survive, notwithstanding accompanying in- 
feriorities, that natural selection cannot by itself rectify any 
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particular unfitness : especially if^ as usually happens^, ttere 
are co-esisting. unfitnesses wliicli ail vary independently. 
Indii'ect equilibration can play but a secondary part;, and tlie 
cliange having to be v'rouglit by direct equilibration^ or the 
inlieritance of functionally-produced alterations^ is slower 
than it would otherwise be. Again^ the conditions 

to which we must be re-adapted are themselves changing. 
Each further modification of human nature makes possible a, 
further social modification. The environment alters alonsr 
with alteration of the constitution. Hence there is required 
re-adjustment upon re-adjustment. Once more^ 

such help to re-adjustment as would result from survival of 
the fittest if individuals in most respects ill-fitted were 
allowed to disappear, is in great part prevented. Indeed, 
the imbecile and idle are artificially enabled to multiply at 
the expense of the capable and industrious. 

In the case of mankind, then, there has arisen, and must 
long continue, a deep and involved derangement of the 
natural connexions between pleasures and beneficial actions 
and between pains and detrimental actions — a derangement 
w%ich so obscures these natural connexions that even the 
reverse connexions are supposed to obtain. And the half- 
avovred belief, very commonly to be met with, that painful 
-actions are beneficial and pleasurable actions detrimental, 
has been, and still is, upheld by creeds which present for 
the worship of men a Being who is supposed to be displeased 
with them if they seek gratifications, and to be propitiated by 
gratuitous self-denials and even by self-tortures. 

§ 127. Here, however, we accept the inevitable corollary 
from the general doctrine^ of Evolution, that pleasures, .are 
I the incentives to life-supporting acts and pains the deterrents 
ffrcm life-destroying_ a^ Hot only do we see that among 
! inferior sentient creatures this guidance is undeniably effi- 
cient, but also that it is undeniably efficient in ourselves, so 
far as regards the functions on which life immediately 
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depends. And we cannot liere suppose tliat a regulative 
system efficient for all-essential actions has to be reversed 
for the actions growing out of them. 

One more qualification has to be made. We are apt; 
to take for granted that the beneficial actions secured must 
be actions beneficial to the individual; whereas the only 
necessity is that they shall be beneficial to the race. The 
two are by no means identical. Up to a certain pointy while 
the individual is young and not yet fertile^ its welfare and 
the welfare of the race go together; but when , the repro- 
dnctiye age is reached^ the welfare of the individual and of 
the race cease to be the same^ and may be diametrically 
opposed. In fact they are diametrically opposed more fre- 
quently than not. I do not refer merely to those cases of 
asexual genesis prevalent among the lower types of animals^ 
in which^ by the breaking up of its body into two or more, 
the individuality of the parent is lost in the individualities 
of the offspring ; but I refer to those cases of sexual genesis, 
very general among invertebrate animals, in which the death 
of the parents is a normal result of propagation. In the 
great class Insects, the species of which out-number all 
other animal species, the rule is that the male lives only 
until a new generation has been begotten, and that the 
female dies as soon as the eggs are deposited, or, as in some 
cases, leaves the dead shell of her body to be a protecting 
cover to the eggs. Here, however, each new generation ' 
does not depend for its welfare on continued life of the old.. 
Where, as among the higher animals, the offspring have to be 
fostered, survival of the fittest must establish such a consti 
tutional balance that obedience to the feelings, peripheral and 
central, which secure the maintenance of the species cannot 
be fatal or even seriously injurious. And where, as in the 
highest types, successive broods or successive individuals 
are produced during a series of years, and especially where 
the successive individuals so produced have to be fostered for 
long periods, the implied satisfaction of the feehngs must be 



PLEASURES AITD PAINS. 


285 


depends. And we cannot liere suppose tliat a regulative 
system efficient for all-essential actions has to be reversed 
for the actions growing out of them. 

One more qualification has to be made. We are apt; 
to take for granted that the beneficial actions secured must 
be actions beneficial to the individual; whereas the only 
necessity is that they shall be beneficial to the race. The 
two are by no means identical. Up to a certain pointy while 
the individual is young and not yet fertile^ its welfare and 
the welfare of the race go together; but when the repro- 
dnctiyo age is reached^ the welfare of the individual and of 
the race cease to be the same^ and may be diametrically 
opposed. In fact they are diametrically opposed more fre- 
quently than not. I do not refer merely to those cases of 
asexual genesis prevalent among the lower types of animals^ 
in which^ by the breaking up of its body into two or more, 
the individuality of the parent is lost in the individualities 
of the offspring ; but I refer to those cases of sexual genesis, 
very general among invertebrate animals, in which the death 
of the parents is a normal result of propagation. In the 
great class Ins e^cts , the species of which out-number all 
other animal species, the rule is that the male lives only 
until a new generation has been begotten, and that the 
female dies as soon as the eggs are deposited, or, as in some 
cases, leaves the dead shell of her body to be a protecting 
cover to the eggs. Here, however, each new generation ' 
does not depend for its welfare on continued life of the old.. 
Where, as among the higher animals, the offspring have to be 
fostered, survival of the fittest must establish such a consti 
tutional balance that obedience to the feelings, pei-ipheral and 
central, which secure the maintenance of the species cannot 
be fatal or even seriously injurious. And where, as in the 
highest types, successive broods or successive individuals 
are produced during a series of years, and especially where 
the successi'o'e individuals so produced have to be fostered for 
long periods, the implied satisfaction of the feehngs must be 



286 


THE INDECTIONS OP PSYCHOLOGY. 


consistent witli parental welfare. If we cannot infer, as a 
necessary result of survival of tlie fittest, that tlie guidance 
of tlie feelings is here beneficial to the individual, we can at 
any rate infer tliat it is not detrimental. 

Thus, considering as transitional those many anomalies 
that accompany the adaptation of the human race to social 
conditions, and taking account of the qualification just 
made, we conclude that, up to the reproductive age, pains 
are the concomitants of actions injurious both to the indivi- 
dual and to the species, while pleasures are the concomitants 
of actions beneficial both to the individual and to the 
species ; and that while, after reproduction commences, the 
same relations continue to hold, the additional relations be- 
tween feelings and actions which then arise, may be of a 
reverse kind, but that the reversal cannot obtain among the 
higher types of sentient beings. 

§ 128. A few words must be added on one further 
question — AYhat are the intrinsic natures of Pleasures and 
Pains, psychologically considered ? This question appears 
unanswerable, and may eventually prove to be so. With- 
out here attempting to answer it, I will briefly set down 
three alhed general facts w^hich indicate the direction in 
which an anstver is to be found, if there is one. 

V Pleasures to a large extent, and P ain s to some extent, are 
separate from, and additional to, the feelings with which we 
habitually identify them. If I hear a sound of beautiful 
quality, an agreeable state of consciousness is produced ; 
but if this sound is unceasing, or perpetually repeated, the 
state of consciousness loses its agreeableness without other- 
vvuse changing. A glow of delight accompanies the sight 
of a fine colour ; but after having the colour before the eyes 
for a long time there remains only the consciousness of its 
quality — the delight is gone. Similarly, if I go on tasting 
something sweet, there comes a time when the gratification 
ends, though the sense of sweetness continues. Doubtless 
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the sense of sweetness itself eventually becomes deadened ; 
but the gratification gives place to nausea before this 
happens. Among Pains the parallel fact is less 

conspicuous ; but it is not difficult to perceive that along 
with the localized pain, say of a bruise or a burn, there 
goes an element of distress that is not localized. 

The s^pnd of these allied truths, illustrations of which 
serve in part to re-illustrate the first, is that Pleasures and 
Pains may be acquired — may be, as it were, superposed on 
certain feelings which did not originally yield them. 
Smokers, snuff-takers, and those who chew tobacco, furnish 
familiar instances of the way in which long persistence in a 
sensation not originally pleasurable, makes it pleasurable — 
the sensation itself remaining unchanged. The like happens 
with various foods and drinks, which, at first distasteful, are 
afterwards greatly relished if frequently taken. Common 
sayings about the effects of habit imply recognition of this 
truth as holding with feelings of other orders. That ^ 

acute pain can be superinduced on feelings originally agree- 
able or indifferent, we have no proof. But we have proof 
that the state of .consciousness called disgust may be made 
inseparable from a feeling that was once pleasurable. The 
extreme repugnances shown by children to the sweet things 
given them along with medicines, are illustrations ; and pro- 
bably nearly every one can furnish from his own experience 
some instance of acquired aversion of another order. 

The thir^of these allied facts is that Pleasures are more’ 
like one another than are the, feelings which yield them,', 
and that among Pains we may trace a parallel resemblance. 
The wave of delight produced by the sight of a grand land- 
scape, is qualitatively much the same as that produced by 
an expressive musical cadence. There is close kinship be- 
tween the agreeable feelings aroused, the one by a kind 
word and the other by a highly poetical thought. Nay, it 
needs but to mark the accompanying expression of face, 
to perceive that even the pleasure which an exquisite per- 
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fume yields is to a considerable extent of tlie same nature. 
Indeed^ tlie frequent application of tbe words sweety deiici- 
ouS; &C.J to tilings and acts of all kinds that yield great 
pleasure^ skews that tkis similarity is kabitually recog- 
nized. Pains display tkis kinskip still more 

conspicuously. Tkougk tke ordinary feelings of keat^ of 
pressure^ and of muscular tension^ resemble one anotker 
but littlCj yet wken tkey are severally raised to kigk in- 
tensities tke resulting pains are nearly allied. Indeed^ tkere 
is an obvious family likeness among all tke peripkeral pains 
wken intense^ and among all tke central pains wken intense. 

Tkese tkree general facts taken togetker^ warrant tke 
suspicion tkat w^kile Pleasures and Pains are partly con- 
stituted of tkose local and conspicuous elements of feeling 
directly aroused by special stimuli^ tkey are largely^ if 
not mainly^ composed of secondary elements of feeling 
aroused indirectly by diffused stimulation of the nervous 
system. In a future part of tkis work we may find fui’tker 
reasons for believing tkm. 


288 


THE INDUCTIONS OF PSYCHOIO-JY. 


fume Yields is to a considerable extent of tlie same nature. 
Indeed^ tlie frequent application of the words sweety delici- 
ouS; &C.J to tilings and acts of all kinds that yield great 
pleasure^ skews that tkis similarity is kabitually recog- 
nized. Pains display tkis kinskip still more 

conspicnously. Tkongk tke ordinary feelings of keat^ of 
pressure^ and of muscular tension^ resemble one anotker 
but littlCj yet wken tkey are severally raised to kigk in- 
tensities tke resulting pains are nearly allied. Indeed^ tkere 
is an obvious family likeness among all tke peripkeral pains 
^ken intense^ and among all tke central pains wken intense. 

Tkese tkree general facts taken togetker^ warrant tke 
suspicion tkat while Pleasures and Pains are partly con- 
stituted of tkose local and conspicuous elements of feeling 
directly aroused by special stimuli^ tkey are largely^ if 
not mainly^ composed of secondary elements of feeling 
aroused indirectly by diiSiised stimulation of the nervous 
system. In a future part of tkis work we may find fnrtker 
reasons for believing tkk% 


PART III. 


GENERAL SYNTHESIS. 



PART III. 


GENERAL SYNTHESIS. 



/ 



/ 



CHAPTEH I. 


LIFE AND MIND AS CORRESPONDENCE.* 

§ 129. Hairing in the first part of this work contem- 
plated those facts of nervous structure and function which 
form the data of Psychology; and having, in the part just 
closed, grouped together the inductions drawn from a 
general survey of mental states and processes ; we are pre- 
jmred for ^deductive interpretation. The field of inquiry 
which we incidentally entered in the last chapter, when 
seeking an explanation of the phenomena of pleasure and 
pain, we have now to explore systematically throughout its 
whole extent. 

If the doctrine of Evolution is true, the inevitable impli-| 
cation is that Mind can be understood only by observing | 
ho\y^Mind is evolved. If creatures of the most elevated* 
kinds have reached those highly integrated, very defi- 
nite, and extremely heterogeneous organizations they pos- 
sess, through modifications upon modifications accumulated 
during an immeasurable past — if the developed nervous 

* This Chapter stands in place of five chapters which, in the original edition 
of this work, prepared the way for the General Synthesis. The first of them, 
on Method, I hope eventually to include in an introduction to First 
Principles. The others are now embodied in Part I. of the Principles of 
Biology. Except by the omission of these introductory chapters, the General 
Synthesis remains in substance unchanged ; but it has been much improved 
in expression. 
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systems of such creatures liave gained tlioir coraploN 
structures aud functions little by little; then;, necosscarily, 
the involved forms of consciousness 'wliicli are tlie corre- 
latives of these complex structures and functions must 
have arisen by degrees. And as it is impossible truly to 
comprehend the organization of the body in general^ or of 
the nervous system in particular;, without tracing its suc- 
cessive stages of complication; so it must be impossible to 
comprehend mental organization without similarly tracing 
its stages. 

Here;, then^ we commence the study of Mind as objec- 
tively manifested in its ascending gradations through the 
various types of sentient beings. 

§ 130. From what point are we likely to obtain tlio 
widest view of this evolution? How shall we guide our- 
selves towards a conception general enough to include the 
entire range of menial manifestation up from creatures 
that yield but the faintest traces of feeling to creatures 
having intellects and emotions like our own ? 

In pursuance of the method of choosing hypotheses;, we 
I must compare mental phenomena with the phenomena most 
them^ and observe what character^ presented by no 
other phenomena^ they both present.^' A generalization' 
uniting two different but allied classes of facts, necessarily 
unites all the facts contained in either class. Hence, if we 
find a formula which along with mental evolution includes 
the evolution nearest akin to it, w^e shall, by implication, 
find a formula comprehending the entire process of mental 
evolution. It may afterwards be needful so to limit this 
formula that mental evolution alone is expressed by it. But 
we shall best fulfil the requirements of clear exposition by 
first exhibiting mental evolution as it may be most gene- 


* Keference is here made to the omitted chapter on Method, named in the 
preceding note. 
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we shall best fulfil the requirements of clear exposition by 
first exhibiting mental evolution as it may be most gene- 
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rally conceived^ and subsequently specializing the concep- 
tion. 

The phenomena -which those of Mind resemble in the 
greatest degree are those of bodily Jjfe. While these 
classes of phenomena are intimately related to one another, 
they are related to other classes of phenomena in compara- 
tively remote ways. Our question, therefore, becomes — 
What is it that mental life and bodily life have in common ? 
And this amounts to the question — IThat distinguishes Life 
in general ? 

§ 131. Thus, in looking for a conception of mental evolu- 
tion su-fficiently large to take in all the facts, we are led 
back to the definition of Life reached at the outset of the 
rrliiciples of Blolojij, 

In Part I., Chap. lY. of that work, the proximate idea we, 
arrived at was that Life is ^^the definite combination of hete- 
rogeneous changes, both simultaneous and successive/^ In 
the next chapter it was shown that to develop this proxi- 
mate idea into a complete idea, it is needful to recognize 
the connexion between these actions going on within an 
organism and the actions going on without it. We saw 
tliat Life is adequately conceived only when we think of it, 
as ■"'the definite combination of heterogeneous changes,'; 
both simultaneous and successive, in correspondence with , 
external co-existences and sequences. Afterwards this 
definition was found to be reducible to the briefer defini- 
tion — The continuous adjustment of internal relations to 
external relations and though, by lea^dng out the cha- 
racteristic of heterogeneity, this definition is rendered some- 
wdiat too wide, so that it includes a few non- vital phenomena 
which simulate vitality, yet practically no error is likely to 
result from its use. 

That Life, consists in the maintenance of inner actions 
corresponding with outer actions, was confirmed on further 
observing how the degree of Life varies as the degree of 
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correspondence. It was pointed out that, heginning with 
the low life of plants and of rudimentary animals, the 
progress to life of higher and higher kinds essentially con- 
sists in a continual improvement of the adaptation between 
organic processes and processes which environ the organism. 
We observed how along with complexity of organization there 
goes an increase in the number, in the range, in the speci- 
ality, in the complexity, of the adjustments of inner relations 
to outer relations. And in tracing up the increase we found 
ourselves passing without break from the phenomena of 
bodily life to the phenomena of mental life. 

We have now to start afresh, and to develop the general 
truth there briefly indicated into a combination of more 
special truths. 

§ 132. In doing this it will be needful to begin with the 
life of forms almost too simple to be called organisms, that 
we lnay note the first traces of diSerentiation between the 
vital actions we class as physical and the vital actions we 
class as psychical. Though throughout we shall continue 
to regard these two classes of actions as falling within the 
one class marked out by our definition, yet, as we follow 
under each of its several aspects the progress of the corre- 
spondence between the organism and its environment, the 
reader will not fail to observe how we pass from the physical 
to the psychical the moment we rise above the coiTespond- 
ences that are few, simple, and immediate. 
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CHAPTER II. 


THE COERESPONDENCE AS DIRECT AND HOMOGENEODS. 

§ 133. The ^west life is found in environments of un- 
usual simplicity. Most environments present both co- 
existences and sequences ; but there are some which^ for a 
short time, present co-existences only ; and in these, during 
this short time, occur the least-developed organic forms. Of 
those classed with the vegetal kingdom, may be instanced 
the Yeast-plant, and the JProtococcus nivalis or red snow 
alga. Of those held to be of animal nature, the Gregaritia 
and the Hydatid may be taken as samples. 

The life of each of these organisms consists, almost 
wholly, of a few contemporaneous processes adjusted to the 
co-existent properties of the medium which surrounds it. 
The yeast-plant has for its habitat a fluid consisting of 
water holding in solution certain oxy-hydro-carbons, some 
nitrogenous matter, oxygen, and probably other elements 
in minor proportions. That it may flourish, the water must 
be neither very hot nor very cold; and light must be ex- 
cluded. The conditions being fulfilled, the yeast-plant dis- 
plays what we calljrital changes, in correspondence with 
chemical changes among the substances bathing its surface. 
The cell grows and multiplies; the fluid ferments; and 
while the fluid continues to supply the needful materials 
under the needful conditions, the cell continues to manifest 
the same phenomena. But let the temperature be consider- 



CHAPTER II. 


THE CORRESPONDENCE AS DIRECT AND HOMOGENEODS. 

§ 133. The lowest life is found in environments of un- 
usual simplicity. Most environments present both co- 
existences and sequences ; but there are some which^ for a 
short time, present co-existences only ; and in these, during 
this short time, occur the least-developed organic forms. Of 
those classed with the vegetal kingdom, may be instanced 
the Yeast-plant, and the Protococcus nivalis or red snow 
alga. Of those held to be of animal nature, the Gregariua 
and the Hydatid may be taken as samples. 

The life of each of these organisms consists, almost 
wholly, of a few contemporaneous processes adjusted to the 
co-existent properties of the medium which surrounds it. 
The yeast-plant has for its habitat a fluid consisting of 
water holding in solution certain oxy-hydro-carbons, some 
nitrogenous matter, oxygen, and probably other elements 
in minor proportions. That it may flourish, the water must 
be neither very hot nor very cold; and light must be ex- 
cluded. The conditions being fulfilled, the yeast-plant dis- 
plays what we calljrital changes, in correspondence with 
chemical changes among the substances bathing its surface. 
The cell grows and multiplies; the fluid ferments; and 
while the fluid continues to supply the needful materials 
under the needful conditions, the cell continues to manifest 
the same phenomena. But let the temperature be consider- 



296 


GENERAL SYNTHESIS 


ably raised^ or some of tbe ingredients exhausted^ and the 
actions cease. The iife_, limited in length to the brief period 
during' which the environment remains practically uniform_, 
exhibits no successive changes such as those by which a 
shrub responds to the alternations of day and night_, and of 
the seasons. Excluding those modifications of form and 
size which are the necessary concomitants of continued 
assimilation^ the only successive changes exhibited by the 
yeast-plant in common with the higher plants^ are those 
which end in the formation of spores. Determined as they 
probably are by the diminishing quantities of the materials 
needful for growth^ these generative actions may be re- 
garded as successive changes in the organism corresponding 
with successive changes in the environment; and most 
likely there is no organism but what^ in addition to the 
simultaneous processes taking place in it, undergoes a serial 
process of this character. Evidently, however, the two 
orders of changes, answering in this case to the two all- 
essential functions of assimilation and reproduction, exist 
under their simplest forms in correspondence -with the sim- 
plest relations in the environment ; and ending as they do 
with that new state of the environment soon arising, the life 
is as short as it is incomplex. 

It is needless to present in detail each of the other cases 
named. The Protococcus nivalis exists in snow — a medium 
simple and constant in chemical character, and restricted in 
its variations of temperature. Reddening by its rapid multi- 
plication large tracts in the arctic regions in a single night, 
during which the circumstances must remain almost uni- 
form, this minute organism exhibits Yutal processes corre- 
sponding only to surrounding co-existences; and can undergo 
scarcely’ any changes corresponding to surrounding se- 
quences. To a new state in its medium, it does not adapt 
itself but dies : the snow melts and it disappears. Similarly 
with the Gfegarina — a single-celled creature w^hich inhabits 
the intestines of certain insects; which is there bathed by 
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nutritive liquid ; wlaicli is kept at a toleraklv constant tem- 
perature ; and whicli exists no longer tlian its special 
environment exists. In these and other such cases the 
peculiarities to be noted are : — firsts that the actions in the 
organism are immediately dependent on the afnnities of the 
elements touching it on all sides; and^ second, that the 
internal changes proceed uniformly, or nearly so, because, 
during the brief time that the life lasts, the external rela- 
tions remain uniform, or nearly so. The correspondence is 
at once direct and homogeneous. The disintegrating matter 
and the matter to be integrated, being everywhere diffused 
through the environment, it results that all the agents to 
which the vital changes stand related, are not only in contact 
with the organism, but continually in contact with it. And 
hence there need neitlier those motions nor locomotions, 
which, where they occur, involve more or less heterogeneity 
in the correspondence. 

§ 134. In strictness, no other forms of life than those 
conditioned as above described, can be said to exhibit a 
correspondence at once dhect and homogeneous. But the 
transition to higher forms being gradual, it is impossible to 
make divisions in such way as entirely to avoid incongruities ; 
and on the whole, it seems best to notice here a class of 
organisms which, wdiile they exhibit motion, either absolute 
or relative, do so wdth comparative uniformity. The simplest 
of the ciliated animalcules; the most regular of the com- 
pound ciliated organisms, like the Yoho.c glolator ; together 
with the Sponges and their allies ; may be instanced as dis- 
playing life of this order. 

Water, either fresh or salt, being in all these cases the 
medium inhabited, the general fact to be observed is, that 
the incipient multiformity of the vital actions is in corre- 
spondence with the incipient multiformity of the environ- 
ment. Though, from a human point of view, the liquids in 
which the yeast-plant and the Gregarina live are far more 



THE C0EEE3P0NDENCE AS DIEECT AND HOMOGENEOUS. 297 

nutritive liquid ; wliicli is kept at a tolerably constant tem- 
perature ; and which exists no longer than its special 
environment exists. In these and other such cases the 
peculiarities to be noted are : — firsts that the actions in the 
organism are immediate!}^ dependent on the aflinities of the 
elements touching it on all sides; and^ second, that the 
internal changes proceed uniformly, or nearly so, because, 
during the brief time that the life lasts, the external rela- 
tions remain uniform, or nearly so. The correspondence is 
at once direct and homogeneous. The disintegrating matter 
and the matter to be integrated, being everywhere diffused 
through the environment, it results that all the agents to 
which the vital changes stand related, are not only in contact 
with the organism, but continually in contact with it. An d 
hence there need neitlier those motions nor locomotions, 
which, where they occur, involve more or less heterogeneity 
in the correspondence. 

§ 134. In strictness, no other forms of life than those 
conditioned as above described, can be said to exhibit a 
correspondence at once dnect and homogeneous. But the 
transition to higher forms being gradual, it is impossible to 
make divisions in such way as entirely to avoid incongruities ; 
and on the whole, it seems best to notice here a class of 
organisms which, wdiile they exhibit motion, either absolute 
or relative, do so wdth comparative uniformity. The simplest 
of the ciliated animalcules; the most regular of the com- 
pound ciliated organisms, like the Yolvo.c glolator ; together 
wdth the Sponges and their allies ; may be instanced as dis- 
playing life of this order. 

Water, either fresh or salt, being in all these cases the 
medium inhabited, the general fact to be observed is, that 
the incipient multiformity of the vital actions is in corre- 
spondence wdth the incipient multiformity of the environ- 
ment. Though, from a human point of view, the liquids in 
which the yeast-plant and the Gregarina live are far more 



298 


GTINERAL SYNTHESIS. 


heterogeneous than the water^ either of the sea or of a pond ; 
yet_, relatively to these contained organisms^ they are less 
heterogeneous. For every portion of the wort bathing the 
cell-wall of the yeast-plant^ and every portion of the nutri- 
tive emulsion surrounding the Gregarina^ presents the 
matter to be assimilated ; but every portion of the water in 
which a Frotozoooi swims^ though it presents oxygen^ does 
not present nutriment. Evenly diffused as the food of the 
first is^ and irregularly scattered as is that of the last^ th^ 
external relations must be more homogeneous to the one 
than to the other. And manifestly^ an organism whose 
medium^ though unceasingly disintegrating it^ is not un- 
ceasingly supplying it with integrable matter^ but presents 
only dispersed atoms of integrable matter^ must either tra- 
verse its medium with such velocity as shall bring it in 
contact with the requisite quantity of integrable matter, or 
must cause the medium to move past it with such velocity — 
must have either an absolute motion, as the infusory animal- 
cule, or a relative motion, as the sponge towards the water it 
draws in and expels. Thus then, the addition of mechanical 
changes to the changes displayed by motionless organisms, is 
the addition of new internal relations in correspondence with 
new external relations. 

It is, however, to be remarked, that the processes by which 
movements of this order are effected, are themselves in direct 
and nearly homogeneous correspondence with almost ever- 
present properties of the environment. The fact that the 
ciliary action of fresh-water creatures ceases when they are 
put into sea-water, and that of sea-water creatures when 
they are put into fresh- water ; the fact that when creatures 
displaying it have been killed, the ciliary action on uninjured 
parts, and even on parts that have been cut off, continues for 
a long time ; and the further fact, discovered by Virchow, 
that ciliary motion which has ceased may be re-excited by 
a solution of caustic potash ; unite to show that the motion 
of these microscopic hairs is caused by the immediate con- 
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tact of sometliing in tlie environment — consists of a suc- 
cession of minute internal changes^ in correspondence witli 
those minute recurring actions of tlie medium which the 
waving of the cilia themselves involve. And the occasional 
suspensions of the motion may possibly result from local 
deficiencies in the medium^ of those materials or conditions 
that determine it ; in which case this slight heterogeneity 
in the mechanical changes answers to a slight heterogeneity 
in the environment. 
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certain special cLanges^ corresponding with special changes 
ill it. Though to the chemical, thermal, and hygrometric 
actions affecting the whole mass of its medium, the actions 
going on in the plant slowly respond, they do not respond 
to surrounding mechanical actions ; as those of a wire- 
worm gnawing its roots, or a herbivore browsing on its 
leaves. But the most conspicuous of a zoophyte^s actions 
are those which follow the touching of its expanded ten- 
tacles. To a relation of co-existence between tangible and 
other properties, presented in a particular part of the envi- 
ronment, there corresponds, in the organism, a relation of 
sequence between certain tactual impressions and certain 
contractions. Here are several facts to be noticed. First, 
that being a stationary creature whose medium does not 
supply matter to be integrated so uniformly as it supplies 
disintegrating matter, the zoophyte must obtain matter to 
be integrated by arresting those portions here and there 
moving through its medium; and doing this presupposes 
sensitiveness and contractility connected in the manner 
seen. Second, that the ability to respond, not simply to 
the co-existences and sequences presented by the whole 
mass of the environment, but to the co-existences and 
sequences presented by particular bodies in it, is an advance 
in the correspondence ; which is also rendered more hetero- 
geneous by the addition. 

§ 138. Of all these cases however, as of those in the 
last chapter, it is to be remarked, that the correspondence 
between internal and external relations extends only to 
external relations which have one or both terms in contact 
'"with the organism. The processes going on in the yeast- 
plant cease unless its cell- wall is bathed by the saccharine 
and other matters on whose afEnities they depend. The 
tree must have its carbonic acid, water, earthy salts, ammo- 
nia, and the rest, applied directly to its surface in the pre- 
sence of light and heat : until they are thus applied it 
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remains inert. And so too among tlie loTrest animals, tlie 
substances to be assimilated must come in collision T^dtli 
the organism before any correspondence between inner and 
outer changes is shown. Alike in those forms of life w^hose 
environments perpetually present the disintegrating and in- 
teo-rable matters under the reonisite conditions ; in those 
whose environments perpetually present them, but under 
variable conditions ; in those whose environments, though 
not full of integrable matter, yet contain it in such abund- 
ance that mei'e random locomotion brings them in contact 
with a sufficiency ; and in those whose environments con- 
tain it in moving masses so numerous that, though them- 
selves stationary, chance brings them as many as they -want 
— alike in all these forms of life, there is an absence of 
that correspondence between internal relations and distant 
(‘xternal relations, which characterizes more highly-endowed 
ibrms. 
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THE CORRESPONDENCE AS EXTENDING IN SPACE. 

§ 139. On ascending from the lowest types of life, in 
wliicli tlie adjustment of inner relations to outer relations 
is thus limited, one marked manifestation of the heighten- 
ing correspondence, is the increasing clisic^^nce at which 
co-existences and sequences in the environment produce 
adapted changes in the organism. This progress accompa- 
nies the development of the senses of smell, sight, hearing, 
&c., and the subsequent development of the intellect. 

There is reason to believe that the susceptibilities to 
odours, colours, and sounds, arise by degrees out of that 
irritability wdiich animal tissue, in its lowest forms, pos- 
sesses. The saying of Democritus that all the senses are 
modifications of touch, modern science goes far to confirm. 
Smelling obviously implies the contact of dispersed particles 
with a specially-modified part of the organism — implies that 
these particles are so carried hy a current of air or water as 
to impinge on this modified part. Hearing results when we 
feel the vibrations of the air lying in contact with onr bodies. 
As the skin at large is sensitive to a succession of mecha- 
nical impulses given hy dense matter ; so certain exte^mal 
auditory structures, easily moved, are sensitive to a far more 
rapid succession of mechanical impulses given by matter of 
great tenuity. The organ of jight, again, is one through 
which the pulses or undulations of a yet more delicate 
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mediuin are impressed on ns — undulations incomparably^ 
faster in a medium incomparably rarer. Here liowever;, as 
before^ contact of tbe undulating medium witb. an adapted 
part of tbe surface,, is tbe pre-requisite. So tbat in every 
case tbe sensation produced in us by sometbing in tbe 
environment involves mecbanical action on some part of 
our periphery. In every case^ tberefore^ toucb^ of a coarse 
or refined ordei% is implied. bTot only do tbe conclusions of 
physicists support this doctrine wbicb Democritus taught j 
but tbe conclusions of biologists do the like. Tbe organs of 
tbe special senses are every one of them developed from tbe 
dermal system — are modifications of tbat same tissue in 
which tbe tactual sense in general is seated. Isor is this 
all. It is a remarkable fact tbat tbe eye and the ear are,, 
in their types of structure^ morphologically identical witb 
tbe vihrissce, or most perfect organs of touch. {Princq^les 
of Biology, § 295.) 

The hypothesis of Evolution implies tbat tbe senses in 
general have a yet deeper basis in those primordial proper- 
ties of organic matter wliicb distinguish it from inorganiq 
matter. And many facts point to tbe conclusion tbat sensi- 
bility of all kinds takes its rise out of those fundamenta 
processes of nutrition and waste — i^^ration and disinte-; 
gration — in which .LifQ^ in its primitive form;, consists^ 
Tbougli these facts ao not suffice to establish such a con- 
clusion,, and though it is not necessary to the general argu- 
ment that they should be here given,, yet they form so 
appropriate an introduction to the subject of the chapter 
that it will be well to devote a section to them. 

§ 140. In th^ lowest animals^, which are so little organized f 
as to be almost^ if not quite, homogeneous, all theyvital! 
frin c t i ons are diffused throughout the whole body. Every? 
part exhibits more or less of that contractility which ih 
higher creatures is confined to the muscles; that sensitive- ; 
ness which they show only in the nerves; that ability toj 
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absorb nutriment wbich is eventually confined to the 
alimentary canal ; that excretory action afterwards divided 
among the lungs^ skin^ and kidneys ; that reproductive 
power which with them is localized. Where_, as in the 
lowest creatures of all, the body consists of nothing more 
than a structureless substance, and where, as in somewhat 
liigher and larger creatures, the body is little else than an 
■aggregation of like units of nucleated protoplasm, there is 
I an almost complete community of functions throughout ; 

! and only as fast as this originally-uniform tissue becomes 
: differentiated, does each part lose the power of sub- 
•' serving other processes than its habitual one. {Princif^les 
of Biology, §§ 57 — 60.) 

But this specialization of functions does not altogether 
obliterate the original community of functions. Even where 
I the physiological division of labour^^ has been carried 
» farthest, many of the tissues retain certain powers of ful- 
filling one another's duties. In man, skin can discharge the 
Oiiice of mucous membi'ane, and mucous membrane of skin. 
Lungs and kidneys can to some extent supply each other^s 
shortcomings. When the liver fails, biliary matter is got 
rid of through both skin and kidneys. In salivation, the 
glands of the mouth become supplementary excreting 
, organs. And the skin, while having mainly the function of 
ejecting perspirable matter, yet remains, to some extent, 
both a respiratory surface and a surface through which 
nutriment can be absorbed. 

Bearing in mind this general fact, that throughout the 
life made up of unintelligent organic processes, hetero- 
geneity of function arises out of a primordial homogeneity, 
the traces of which are never entirely lost, we shall be 
prepared for a parallelism of method and results in the 
evolution of that other division of life consisting of the 
Nensory and motor actions. Here, too, we may look for a 
r! certain community of function throughout the whole organ- 
? ism — a possession by the whole organism of those suscepti- 
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wMcli are ultimately located and developed in eyes^, 
ejM^s^^nose^ and tlie rest. The nucleated protoplasm which^ 
by one process of differentiation and integration^ gives 
origin to the internal and external systems — the visceral 
and nervo-musciilar organs — must have^ to some extent^ 
the powers of the last as well as those of the first. Not 
only the fundamental division into veg’etative and animal 
fn notions^ but the snbdmsions of each of these^ must be 
regarded as specializations of the various properties which 
every part of the elemental tissue possesses in some slight 
degree. Let us glance at the genesis of the seveml senses 
from this point of view. 

Between touch and assimilation there exists^ in the lowest 
creatures^ an intimate connexion. In many Ehizopods the 
tactual surface and the absorbing surface are co-extensive. 
j'he Amcela, a speck of jelly having no constant form^ sends 
OLit^ in this or that direction^ prolongations of its substance. 
One of these meeting with, and attaching itself to, some 
relatively fixed object, becomes a temporary limb by which 
the body of the creature is drawn forward; but if this pro- 
longation meets wdth some relatively small portion of 
organic matter, it slowdy expands its extremity round this, 
slowly contracts, and slowly draws the nutritive morsel into 
the mass of the body, which collapses round it and pre- 
sently dissolves it. That is to say, the same portion of 
tissue is at once arm, hand, mouth, and intestine — shows us 
the tactual and absorbent functions united in one. And if 
we assume, as we may fairly do, that the behaviour of this 
protruded part when its end touches assimilable matter, 
arises from some molecular action set up between the two — 
is caused by a commencing absorption of the assimilable 
matter, we shall see a still closer relation betw^een the pri- 
mordial sense and the primordial vegetative function. 

In the same phenomena we may trace a nascent sense of ’ 
taste. The ability to discriminate between organic and 
inorganic matter, appears to, be -Possessed in some degree 
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even by. tlie .simplest animals. Rliizopods do not al)S()rb 
indiscriminately all fragments of avaihible size ; nor do tlio 
tentacles of polypes commonly Ix^lmvo in ilio sanio wny 
when touched by inorganic bodies as wIk'ii toiudiod by 
organic bodies. And bearing in mind tliat to cr('a,turfs 
living in water^ the inorga.nic or inmitritivo mattc'rs are, 
generally sjDeaking, the insoluble, wliilo the organic or 
nutritive are the soluble; it may bo inft'rrcMl tlia,t t!u^ 
selective power which they posscess is due, as above implii'd, 
to the setting up of an assimilative ])rocoss wlioii assimilable 
matter is brought in contact with them, and to tlu^ absence 
of that process when the matter ]n’eseiii.ed is not assimilabh'. 
So that this selective powen*, wliicli is a,u inci[)i(.'ub sense of 
taste, is, primarily, one aspect of tliat iidx'graiiug a,ctiuu 
which mainly constitutes the life. Fur thus iut.ca'preting 
the facts we have the warrant that, even in its highest 
developments, tasting forms one link in the cliabi ot a,ssimi- 
jatiye actions. The mouth is part of the abmeidary canal, 
which secretes digestive iluids and ta-kt's up dissolved sub- 
stances. The mouth does both tlieso : its saliva, is a diges- 
tive fluid, and in the act of tasting, some of ilio dissolved 
substances are absorbed through the mucous membraiui of 
the tongue and palate. 

Smell has the same I’oot with taste, and remains tlrrovigh- 
ont closely associated with it. In aquatic crealaires the two 
senses can be but degrees of the same: the one responding 
to a more dilute solution of nutritive substanciq a, ml tho 
other to a more concentrated solution. As tlio solubiti 
matters which sniTOund a fragment of animal tissue are not 
confined to its actual surface, but are difl'used in tlio sur- 
rounding watei^ with an abnndanco that decreases a,s ihe 
distance increases, it is obvious that a greater susceptibility 
will render the fragment perceptible before there is absolute 
contact; and that so, taste must pass gradually into smell. 
The Jntimate connection of taste with smell, and of both 
with touch, 'is displayed even in man. The nerves of both 
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are spread out under a membrane tbat is continuous ^ritb, 
and but a slight modification of, the skin; tbej lie under 
adjacent parts of this membrane^ near its junction with the 
skin; the sensations they give are so closely allied that, 
knowing the smell of a substance^ we can frequently form 
an approximately true judgment of its taste ; and to both, 
the substances to be perceived must be presented in solu- 
tion — the sapid must be either already dissolved^ or dis- 
solvable by the saliva, and the odorous must be condensed 
by the film of moisture covering the membrane which 
lines the olfactory chambers. Thus, the difference is 
less between the modes in which the sensations are ulti- 
mately produced, than between the forms under which the 
substances producing them originally exist — liquid or solid 
in the one case ; gaseous or vaporous in the other. Further, 
the relationship of the sense of smell to the fundamental 
organic actions, is directly traceable even in oui’selves. The 
nostrils and the olfactory chambers which open out of them, 
are simply divergent branches of the alimentary canal, from 
which, in the embryo, they are not separate ; and absorbing 
into the system, as they do, some of the floating particles 
given off by the food that is being eaten, or is about to be 
eaten, their action, too, is but an evanescent form of nutri- 
tion. Add to which, that in so far as the olfactory action is 
not nutritive it is respiratory ; and thus, in a sense, lies 
between the two primary vital processes. 

Again, in its initial stages even the faculty of sight is 
implicated with the functions of organic life. The organ- 
isms wdiich occupy the border land between the animal and 
vegetal kingdoms, share wdth plants the ability to decom- 
pose carbonic acid under the influence of light. Water 
containing Protozoa gives off oxygen on exposure to the 
suAs rays. The link between the two great divisions of 
living forms, which these lowest creatures present in struc- 
ture, development, and chemical character, they appear to 
present in their nutritive action also. ]!faturaily, then, we 
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may expect tliat on passing from tliom to vegetal and animal 
organisms respectively^ we sliall on tlie one liaiid find tlio 
ability to decompose carbonic acid by tlie agency of light 
more and more developed^ and on tlie otber band inoro and 
more wanting. Eecently disclosed fa-cts answer to the ex- 
pectation. In tlie first place, the researches of Sciudtze go 
to establish an identity between the chlorophyll of plants, 
and the colouring matter of sundry low types of animals, a,s 
for instance the TLjdra, In the second place, the Hydra 
habitually shuns the light — habitually chooses the da,i‘k sid(i 
of the vessel in which it is placed. May we not inier that 
the sensitiveness to light which the Hydra exhibits, rcisull s 
from the action of light on its contained clilorophyll ; that a,s 
in plants, this action is one through which the components ot* 
clilorophyll are assimilated; and that thus, tlie power which 
the primordial tissue possesses to distinguish light IVom da.rk- 
ness — a power which forms the germ of tlie vismd faculty 
— is due to a modification produced by light on tlie geutn-al 
i vital processes? Any doubt that may be felt respecting 
I this hypothesis, will, I think, disappear on remembering 
Jthat even in ourselves the general snrhico of the body 
I resins a physiological sensitiveness to light. Tlio da,rken- 
*ing of the skin caused by long exposure to sunsliiue, imi)li{\s 
a modified assimilation in the tissue penetrated by liglit^ — a 
change in the absorption of materials supplied l)y tlici blood, 
In transparent and semi-transparent creatui'cs, jmy such 
photogenic effect must pervade the whole body; juid if so 
it is easy to understand how light may produeo nuirked 
changes in such creatures. 

Ihiat hearing has, like the other senses, a root in tlu^ 
primitive vital functions, there is little if any direct evidciucio 
Eut for suspecting that it, too, is difibrontiated iVom tliem, 

we have the reason that to sound, as to light, tlio wliolo 

ammal organism in its simplest forms possesses a feeble 
susceptibility. A slight tap, causing a vibration to pass 
through the vessel containing them, is responded to by 
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creatures in whom no sign of an auditory organ exists. 
And if we call to mind the facts that congenitally deafj 
persons are acutely affected by sonorous vibrations in ihe' 
bodies they touch, and can perceive such vibrations even in 
the air when produced by loud concussions, as the firing of ' 
cannon — if we infer, as we must, that even in man the; 
whole body is in some degree sensitive tD spu^ and that ' 
the extreme sensitiveness of one part is simply a specializa- 
tion of this general sensitiveness ; we shall have no difficulty 
in understanding how the humblest zoophytes and molliis- 
coid animals feel the jar of those rapid undulations which 
constitute objective sound. Of lax tissue, and of like 
specific gravity with its medium, one of these creatures 
must be permeated by such undulations throughout its 
entire mass, almost as though it were so much water ; and 
can scarcely fail to have the substance of its tissues so dis- 
turbed as to produce a marked change in their general 
state, and some consequent change in the external mani- 
festations. Still it may be asked — How do these facts and 
inferences affiliate the faculty of hearing on the primary 
vital processes ? I reply — They tend to do this by suggest- 
ing that the conteaction produced by any sonorous vibration 
permeating a zoophyte^s body, results from some modifica- 
tion of these vital processes. The life of one of these 
creatures is little else than the cumulative result of the lives 
of its component cells or nucleated portions of protoplasm, 
which severally absorb the nntifient juices percolating among 
them, are severally bathed by the oxygenating medium, and 
severally carry on the integrating and disintegrating actions 
by and for themselves. Now anything which causes a 
sudden agitation of the aerating liquid diffused through 
this almost homogeneous tissue, wfill produce a sudden 
increase of vital activity in all the components of the tissue. 
A rapid succession of undulations propagated through it 
must do this. And we have but to suppose that the in- 
creased vital activity of each component is accompanied by 
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some cliange^ probably isomeric^ wliicb alters Its form, to 
nnderstand liow a contraction of tbe entire creature may 
result. 

Thus, there is not a little reason to think tliat all forms of 
sensibility to external stimuli, are, in their miscent shapes, 
nothing but the modifications wliicli those stimuli produce 
in that duplex process of integration and disiuteg-ratioii 
which constitutes the primordial life, physiologically con- 
sidered. A zoophyte cannot be touched witliout the fluids 
diffused throughout the disturbed tissues being put in 
motion, and so made to supply oxygen and nutrimeut with 
greater rapidity. Nutritive matter brought iu coiiluiet with 
the surface, which is everywhere absorbent, must excite tlie 
vital actions still more ; and so must caaise Uio toiudi of 
nutritive matter to be specially responded to, A dilfusiou 
of such matter in the form of an odour, will tend in a 
slight degree to produce analogous effects. The tissue 
having the requisite chemical nature, light, also, must 
modify the assimilative actions. And, as just sliown, 
sonorous vibrations probably do the like. If wo make tll(^ 
reasonable assumption that the protoplasm of those almost 
unorganized creatures is isomcrically changed by cliangcs 
ill their vital activity, we have an adequate explanation of 
the effects which outer agencies produce. far as tliey 
go, facts harmonize with the deduction from tlio law of 
organic "development — the deduction that as the primitive 
tissue out of which are evolved the organs of vegcitativo life, 
possesses, to some extent, the functional powers of tlioso 
organs; so must it, to some extent, possess the fiinctioual 
powers of the organs of animal life, and among tlicmi of tlio 
senses, which similarly arise out of it by a continuous dilfer- 
entiation and integration. 

Closing here these speculations respecting the genesis of 
the several faculties through which the animal orgeanism 
holds communication with the external world, lot us now go 
on to our immediate subject — that extension of the corro- 
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spondence in Space^ which accompanies the evolution of 
those faculties. 

§ 141. Differentiated gradually, as, in aquatic creatures, 
smell is from touch and taste, its nascent form is not likely 
to be detected without careful experiments ; and I have not 
met with accounts of such. How far any sense of smell 
exists in the lower invertehrata, cannot be satisfactorily deter- 
mined/^ says Dr. Carpenter : but it would seem not im- 
probable that even where no special organ is apparent, some 
part of the general surface may be endowed with olfactive 
sensibility.'’^ But however the sense of smell originates, we 
may conclude that only when in some degree localized, does 
it become a means %vhei'eby internal relations can be brought 
into something like definite correspondence with external 
relations which do not occur in contact with the body. 
Supposing, for argument's sake, that along with its other 
diffused faculties the whole mass of the primitive animal 
possesses a feeble susceptibility to odours ; the only corre- 
spondence which may be established through this, must be 
seen in some state of readiness to seize the prey, or avoid 
the enemy, whose proximity an odour implies. Though, by 
means of such endowment, an inner relation can be adjusted 
to an outer relation a little removed from the surface ; yet, 
there can be no adjustment to relations either of direction 
in space or of distance in space. But as soon as there exists 
a susceptibility that is somewhat localized, the organism 
must be differently affected by an odoriferous body, accord- 
ing as it is situated in this or that position. And when, as 
an accompaniment of specialization, there is increased effi- 
ciency, a feebly-scented object near to the more highly 
sensitive tract, may produce a response as great as a 
strongly-scented object somewhere in its neighbourhood 
produces in an organism possessed of a diffused but inferior 
susceptibility. 

Passing from these vague beginnings, it will be obvious 
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that as fast as there is developed at the entrance of tlie 
respiratory passages a definite apparatus capable of being- 
excited by floating particles^ there must be an extension of 
the space through which co-existences and sequences in the 
environment can establish corresponding co-existences and 
sequences in the organism. When we trace up the evolu- 
tion of the faculty to that perfection in which it is possessed 
by clogs and by deer, we see that one of the aspects under 
which the advance presents itself, is the increasing distance 
at which certain inner and outer relations can be brought 
into adjustment ; and that, other things equal, there is a 
simultaneous advance in the degree of life. 


§ 142. Though that ability to distinguish light from dark- 
ness which characterizes the entire body in sundiy of the 
humblest types, foreshadows the visual faculty, nothing like 
what we call sight results until this ability is concentrated 
in a particular spot. The rudimentary eye consisting, as 
in a Planar ia^ of some pigment grains, may be considered 
as simply a part of the surface more irritable by light tluin 
the rest. Some idea of the impression it is fitted to receive 
may be formed by turning our closed eyes towards the light, 
and passing the hand backwards and forwards before them. 
But as soon as even this slight specialization of function is 
reached, it becomes possible for the organism to respond to 
the motions of opaque bodies that pass near. While only a 
general sensitiveness to light exists, the intercepting of the 
suifls rays by something which throws the wdiole or a greater 
part of the creature into shade, is required to produce an 
internal change ; but when there comes to be a specially 
sensitive spot, anything which casts a shadow on that spot 
alone, produces an internal change. And as that which 
obscures only a small part of the organism is usually jv 
comparatively small object, this advance from diffused sen- 
sitiveness to concentrated sensitiveness enables the organism 
to respond, not only to marked general changes in luminous- 
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ness wliicli its eiivironinent undergoes, but also to marked 
special clianges in luminousness caused bj tbe motions of 
adjacent bodies. 

The contrast between light and darkness, or rather be- 
tween widely different degrees of light, being all that the 
most rudimentary vision recognizes ; and distinct obscura- 
tion being producible by an adjacent small object only when 
it is very close ; we may infer that nascent vision extends 
to those objects alone which are just about to touch the 
organism, either in consequence of their motion or of its 
motion. We may infer that it amounts at first to little 
more than anticipatory touch ; and that so there is estab- 
lished in the org*anism a general relation between visual and 
tactual impressions, corresponding to the general relation 
between opacity and solidity in the environment. Be this 
as it may, however, it is clear that an incipient faculty of 
sight, though the vaguest imaginable in the sensations it 
gives, and the most limited that can be conceived in range, 
implies not only some extension of the correspondence in 
space, but a new order of correspondence. 

As we ascend to creatures haying more developed eyes^ 
we find an increase in the sphere of surro uncling spaed 
throughout which external relations can establish correspond-f 
ing internal relations. A slight convexity of the epidermic 
layer Ijing over the sensitive tract, first serves, by concen- 
trating the rays, to render appreciable less marked varia- 
tions in the quantity of light ; and thus brings into view 
the same bodies at a greater distance, and smaller or less 
opaque bodies at the same distance. From this point up- 
wards, through the various types of aquatic creatures to tlio 
higher air-breathing creatures, we trace, under various 
forms and modifications, a complicating visual apparatus 
and a widening space througli which the correspondence 
extends. It is needless to go into details. Hypotheses and| 
illustrations aside, it is obvious that from the polype whieiJ 
does not stir till touched, up to the telcscopic-eyed vulture! 
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I or tlie far-siglited Busliman, one aspect of progressing life 
]is the greater and greater remoteness at wliicli visible rela- 
tions in the environment produce adapted relations in the 
organism. 

§ 143. Similarly with the auditory faculty. So long as 
the susceptibility to sonorous vibrations is sliglit, and pos- 
sessed by the body at large, there is nothing like wliat we 
call hearing. Only when the susceptibility comes to be in- 
tensified in one place, can a sound proceeding from a par- 
ticular point in the environment, be distinguished from a 
tremor of the environment as a whole. After there has 
arisen a rudimentary ear, consisting of a dermal sac con- 
taining otolithes, which multiply the vibrations striking the 
skin that covers them as the primitive cornea concentrates 
the rays passing through it; then, a moderate sound at 
some distance or a slight sound close to it, may produce 
on the creature as great an effect as the violent shock of 
its entire medium produces on a creature not thus endowed. 
And along with this new sense there comes into existence 
a new set of correspondences — those between certain audi- 
tory impressions and consequent motions in the organism, 
and certain sound-causing powers and co-cxistent properties 
in adjacent bodies. 

Successive improvements of this fixculty, as of those 
already dealt with, expand the surrounding sphere through- 
out which certain relations in the enviroiiinont cause adapted 
I'elations in the organism. It cannot be denied that though 
the minor irregulaiuties involved by their special habits are 
considerable, yet, viewed in the mass, aniinals of higher 
and higher types show us greater and greater ranges in 
their auditory correspondences. 

§ 144. The extension of the correspondence in space 
does not end hvith the perfecting of the senses. In crea- 
tures of comparatively-advanced organization, there arise 
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powers of aeljasting inner relations to outer relations tliat 
are far too remote for direct perception. The motions bj 
which a carrier-pigeon finds its way home though taken a 
hundred miles avv'ayj cannot be guided by sights smelly or 
hearings in their direct and simple forms. Chased animals 
that make their way across the country to places of refuge 
out of view^ are obviously led by combinations of past 
and present impressions which enable them to transcend 
the sphere of the senses. And thus also it must be with 
creatures that annually migrate to other lands. 

Ill this secondary process of extension is carried | 

still further. Though the correspondences he efi'ects by 
immediate perception have a narrower range in space than 
those of some inferior creatures ; and though in that species 
of indirect adjustment just exemplified^ he is behind sundry 
wild and domestic animals; yet^ by still more indirect 
means^ he adjusts internal relations to external relations that 
are immensely beyond the appreciation of lower beings. 
By combining his own perceptions with the perceptions of j 
others as registered in maps, he can reach special places | 
lying thousands of miles away over the Earth^s surface. A ^ 
ship^ guided by compass^ and stai'S; and chronometer^ brings? 
him from the antijiodes information by which his j^imchases | 
here are adapted to prices there. From the characters i 
of exposed strata he infers the presence of coal below ; 
and thereupon adjusts the sequences of his actions to co- 
existences a thousand feet underneath. Nor is the environ-^ 
ment through which his correspondences reach, limited to? 
the'surface and the substance of the Earth. It stretches ; 
into the surrounding sphere of infinity. It was extended 
to the moon when the Chaldeans* discovered how to predict 
eclipses ; to the sun and nearer planets when the Coperni- 
can system was established; to the remoter planets when 
an improved telescope disclosed one, and calculation fixed 
the position of the other ; to the stars when their parallax i 
and proper motion were measured ; and, in a vague way, ? 


THE CORRESPONDENCE AS EXTENDING IN SPACE. 817 


powers of aclj as ting inner relations to outer relations tliat 
are far too remote for direct perception. The motions bj 
which a carrier-pigeon finds its way home though taken a 
hundred miles avray^ cannot be guided by sights smelly or 
hearing, in their direct and simple forms. Chased animals 
that make their way across the country to places of refuge 
out of view, are obviously led by combinations of past 
and present impressions which enable them to transcend 
the sphere of the senses. And thus also it must be with 
creatures that annually migrate to other lands. 

Ill jn^, this secondary process of extension is carried | 
still further. Though the correspondences he effects by 
immediate perception have a narrower range in space than 
those of some inferior creatures ; and though in that species 
of indirect adjustment just exemplified, he is behind sundry 
wild and domestic animals; yet, by still more indirect 
means, he adjusts internal relations to external relations that 
are immensely beyond the appreciation of lower beings. 
By combining his own perceptions with the perceptions of j 
others as registered in maps, he can reach special places | 
lying thousands of miles away over the Earth^s surface. A 
ship, guided by compass, and stai's, and chronometer, brings? 
him from the antijDodes information by which his j^m’chases | 
here are adapted to prices there. From the characters i 
of exposed strata he infers the presence of coal below ; 
and thereupon adjusts the secpaences of his actions to co- 
existences a thousand feet underneath. Nor is tho environ-^ 
ment through which his correspondences reach, limited to? 
the'surface and the substance of the Earth. It stretches ; 
into the surrounding sphere of infinity. It was extended 
to the moon when the Chaldeans "discovered how to predict 
eclipses; to the sun and nearer planets when the Coperni- 
can system was established; to the remoter planets when 
an improved telescope disclosed one, and calculation fixed 
the position of the other ; to the stars when their parallax i 
and proper motion were measured ; and, in a vague way, ? 


818 


GENERAL SYNTHESIS. 


even to tlie nebulae^ when thcii’ composition and forms of 
structure were ascertained. 

§ 145. Before leaving this general proposition^, that the 
progress of life and intelligence is^ under one of its aspects, 
an extension of the siDace through which the correspondence 
between the organism and its environment reaches^ it may 
be w'ell to remark that its truth is independent of all con- 
clusions as to the modes in which the correspondcnco is 
developed. In the earlier part of the chapter I Lave filled 
up some of the gaps in our knowledge by reasonings that 
are partially hypothetical ; and have thus opened the door 
to possible criticisms, which may at first sight be supposed 
to tell against the doctrine at large. But a moment^s con- 
sideration will show that by whatever steps the senses of 
smell, sight, and hearing, arise, the result remains the same. 
Unquestionable facts form the substance of the argument. 
It is a fact that where the sense of touch is the only 
one definitely manifested, the correspondence between the 
organism and its environment extends only to that part of 
the environment by which the organism is bathed. It is a 
fact that the appearance of the higher senses, even in their 
most rudimentary forms, is accompanied by some extension 
of the space throughout which correspondences can be 
effected. It is a fact that the successive stages in the 
development of each sense imply successive enlargements 
of this sphere of space. And it is a fact that the advent of 
rationality is, among other ways, shown in the carrying of 
these enlargements still further. 

Here, indeed, let me draw attention to the truth indi- 
cated by some of the above examples, that the extension 
of the correspondence in space is exhibited not in the 
ascending grades of animal life alone, but in the successive 
phases of human civilization, and is even now going on. 
Ih’om early races acquainted only with neighbouring locali- 
ties, up to modern geographers who specify the latitude and 
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phases of human civilization, and is even now going on. 
Ih’om early races acquainted only with neighbouring locali- 
ties, up to modern geographers who specify the latitude and 



THE COHP.ESrONDENCE AS EXTEHDIHG IN SPACE. 319 



longitude of every place on tie globe — from tlie ancient 
builders and metallurgists, knowing but surface-deposits, 
up to tke geologists of our day wliose data in some cases 
enable tliem to describe the material existing at a deptli 
never yet readied by the miner — from tke savage barely 
able to say in bow many days a full moon will return, up to 
tke astronomer wko ascertains tke period of revolution of a 
double star — tliere kas been a gradual widening of tke sur- 
rounding region tkrougkout wkick tke adjustment of inner 
to outer relations extends. 

It remains only to point out tke additional evidence 
tkus afforded tkat tke d egree , of ^ life varies as tke 
degree of correspondence. On tke one kand, eack furtlier 
extension of tke correspondence in space adds to tke 
number of external relations to wkick internal relations are 
adjusted — adds, tkat is, to tke number of internal changes 
— adds therefore to tke amount of life. On tke otker kand, 
tke greater tke space tkrougkout wkick tke correspondence 
reaches, and tke more numerous tke adjustments wkick can 
consequently be made, the greater must be the number of 
cases in wkick food is obtained and danger shunned. 
Wlience we may clearly see kow life and ability to maintain 
life, are two sides of tke same fact — ^kow life is a combina- 
tion of processes the result of whose workiugs is tkoir own 
continuance. 
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CHAPTER V. 


THE CORRESPONDENCE AS EXTENDING IN TIME. 

§ 146. It was pointed out some pages back (§ 186)^ tkat • 
while the lowest Protoiyliyta and Protozoa display no manifest 
adjustments of internal changes to changes in the environ- 
ment^ the higher plants pass through cycles of states answer- 
ing to the cycles of the seasons. Whether this should be 
regarded as a progress towards correspondence in Time, is 
doubtful. It may be said that since in a tree the budding, 
blossoming, ripening the fruit, and dropping the leaves, 
occur at the same times with fit external conditions, the 
inner sequences are conformed to the outer ones. But it 
may be replied that this is an incidental result of the per- 
petual adaptation of the internal actions to external co- 
existences (temperature, light, moisture), which, by passing 
through a series of variations, involve a parallel series of 
variations in the plant. It may be argued that the putting 
forth of leaves has reference simply to the then concurring in- 
fluences, and has no direct reference to the subsequent nutri- 
tion of the fruit ; that the true nature of these vegetative 
changes is seen in the fact that a tree will flower in the 
autumn if the heat be great enough ; and that thus plant- 
life exhibits no true correspondence to sequences in the 
environment, but only to co-existences in it. To decide be- 
tween these views is not easy ; though on the whole the 
last seems the more rational. But at any rate, this species 
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of correspondence in Time^ if sncli it be^ is of a vague 
kind compared with that properly so called. 

Turning to those more definite cases which animal life 
display:^'it is to be observed that in creatures possessing no 
other sense than that of touch_, the sole external relations 
with which internal relations can be put in correspondence;, 
are relations of co-existence* Oidy when there comes to be 
some amount of smell, or sight, or hearing, can sequences 
in the environment be met by adjusted sequences in the 
orgar^ysm. The connexion between the tangibility of an 
adjacent body and some co-existent property possessed by 
it, is the only one to which, in a zoophyte, the connexion 
between irritation and contraction answers. Time is no 
more involved than Space. But when relations among . 
things or attributes that are in any degree removed from 
the organism, become cognizable — when, for example, there 
exists incipient vision, and obstruction of light is often 
followed by a touch from the obstructing body — then, an 
organic response to an external sequence becomes possible : 
then the organism can move in anticipation of motion 
in an -external body. Two phenomena in the ‘Environ- 
ment, the one immediately succeeding the ^other, pro- 
duce two phenomena in the organism in like .snc- 
cession. 

^ Or, to present the proposition under another aspect As 
the simplest sequences, and those first perceived, are me- 
chanical sequences ; as mechanical sequences imply change 
of position ; as change of position implies progress through 
Space; it follows that only when there is some degree of 
space-penetrating faculty, can there be any adaptation in 
the organism to changes of position in adjacent objects — 
any adjustment to external sequences — any correspondence^ 
in Time. After the ability to respond to the touches of 
surrounding bodies, the next advance is the ability to re- 
spond to those motions of them which jgrecjde touch ; and 
since motion -involves both Time and Space, the first exten- 
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sion of tlic cf^rn^sponcloncf^ in Tlnu’! is lUHM'ssarily coeval 
with its first extension in vSpjuan 

§ 147. TluT>up;linut tlie suecessivc^ sta^<^s in fin* tievf‘lr?j>« 
tnont of tlio senses, these two orders of i’orrospunilraM’o 
progress togotlier. In j)roporiion as f he distanre at whieh a 
moving object is jKO'ceivablo incncuses, the greater beeonies 
the duration of the (wtornal u('tions, or ('hains of atiioireg fo 
which the internal changes rtniy la* a<ljusted, bHher filing'^ 
equal, the more la'inot.t's any body, the hnpger must be tht^ 
interval before it (‘a.tv act nti tluMU-ganisni or the t^rgaio tn 
on it ; that is — the longcn* must be tin* time la'fween tin* 
outer auieexHUmts and consetpuuds with wliieh the inner 
autcxxtdents and (xmsequents an', put in <*orrespnniliniee. 
The iimer and outiw stMiuenees shown in the purMuii of a 
lioron by a liawk, are longer than tlnmt' shown in the pur- 
suit of a fish by a lujron; and are so eluelly In‘rau 4e the 
^vision of a heron is wider than that of a fish. Wit Inert 
[giving eases, it will bo manifest tliat ly iho duvedopment id" 
emcdl and hearing also, the (jorn'spfuulences an' hiinultane- 
ously exb'uded in durat.ion a.nd distance. Not that they 
maintain a constant ratio. The (‘onnexi*m Indween tlnun ns 
variously modi fu'd by cirmunstances. The character of tie' 
ouvironnumt, iho parti<xdar pow(*rs of the <irganisin in 
respoct of locmnotion, as well ns oiht'r contlllhms, greatfy 
affect it. All that (tan bo said is, that tlm two kinds of 
extension aro connate; and that, in ho far as meehanieul 
phononuuia are conooruod, tluy iUsplay throughout a general 
inter- dc'pendenco* 

§ 148. This limitation — so far as mcchanicn! pheno- 
mena arc cuncermxP^ — sorves to introtbu’e the fact Ibiil, in 
respect to other orders of phenomena, the progrt'ss of f lie 
correspondonco in Time has little or nothing to «lo with ii.s 
progress in Sjiaco, Bid all actions involve permqHildo 
motion— wore alteration of position a necessary acc:om|iafd.* 
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inent of every alteration, tlie two would be uniformlv related. 
Bat as tliere are hosts of changes, chemical, thermal, electric, 
vital, whicli involve no appreciable mechanical change — as 
there are tinmberless changes of state which occur without 
changes of place ; it results that, in the growth of internal 
adjustments to these, there is an extension of the correspon- 
dence in Time separate from, and additional to, that which 
arises from its extension in Space. 

This second species of correspondence in Time is of a 
much higher order — ^is, in fact, a far more extended corre- 
spondence. For the ordinary mechanical sequences in 
surrounding bodies by which each organism is affected, are 
incalculably more rapid than the non-mechanical sequences. 
The motions of enemies or of prey, even when sluggish, are 
readily appreciable : a few seconds only, at most, are needed 
to bring about manifest changes. But the decay of a dead 
animal, or tke ripening of fruit, or the drying up of a pool, 
or the hatcking of an egg, occupies an immensely longer 
interval. One of these latter sequences has a duration a 
hundred, a tlionsand, a million times as great as one of the 
former ; and the ability of the organism to adjust itself to 
them, implies a proportionate extension of the correspon- 
dence in Time. 

Hence the fact that only when we come^ to creatmes of 
comparativel y high inEelhgence, do we_ meet with inner 
changes in adaptation to qnter changes of a non-mechanical 
kind. For we must not class as coming under this head . 
such actions of inferior animals as are adjusted to daily 
and annual modifications of the environment. These, like 
parallel actions in plants, are most hkely nothing but the 
cumulative results of successive adaptations of the organism 
to successive co-existences in the environment. It is ana- ^ 
tomically demonstrable that th^^airi^ng j^ndjaidjfiaat^^ 
birds in the spring, is preceded by constitutional changes 
^hicii are probably produced by more food and higher tem- 
perature. And it is a rational inference that the whole 
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series of processes implied in tlie rearing of a brood, art* 
severally gone throngli, not with any rooogiiitioii of roinot.e 
ends, but solely under tte stimulus of conditions corn 
tinuously present. 

An early stage of tbe liiglier kind of corrcspoiidonco iti 
; TimeTSmit’^^ooked for wliere tbe period bctwtHHi iintcn 
cedent and consequent is but a few tours. l|ir^ that Hy 
I from inland to the sea-side to £ed wbon the tide in out, and 
f cattle that return to the farm-yard at milking-timo, supply 
I mSances. Even here, however, there is not a puredy intel- 
ligent adjustment of inner to outer sequences ; for creatures 
accustomed to eat or to be milked at regular intervak, 
come to have adapted recurrences of constitutional statcH, 
and the sensations accompanying these states form the 
proximate stimuli to their acts. Nevertheless, we must 
not wholly exclude these instances from the category 
of advancing correspondence in Time ; but must recogni/A) 
them as imperfect and transitional forms of it, through 
which only the higher forms can be reached. Ifor if wo 
consider under what conditions only an inner soqiu'noo can 
be adjusted to some outer sequence occupying limirH or 
days, it becomes plain that there must exist in the organ- 
ism a^eans pf_recogm^^ Unless the orgauisin 

is differently affected by periods of different lengths, its 
actions cannot be made to fit slow external actions. Whmi 
we pass from those mechanical sequences in which the 
motion of the external body itself serves the organism m w 
measure of duration, to those non-mechanical soquencc's 
which not only afford no measure but last incotnpambly 
longer, the only measure of duration available is one 
resulting from the periodic sens^ions of the organism 
itself. Naturally, then, these first examples of the higher 
correspondence in Time, arise where an internal periodicity 
agrees with an external periodicity. And naturally, in tho 
cases next above these — some foresight o| 
future even ts, such as is shown by a dog hiding a hdno in 
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anincipation of the time when ho will bo ngain hungry — 
there is a distinct reference to diis same recun'cnce of 
organic states. 

§ 149. The existence of so wide a gap between oi'dinary 
mechanical sequences and most non-mechanical sequences, 
in respect of the periods they occupy, joined with the cir- 
cumstance that the adjustment of internal sequences to 
lengthened external sequences implies estimation of inter- 
vals, explains how it happens that only when wo reii»ch an 
advanced phase of intelligence, does this higher kind pf 
correspondence in Time begin to exhibit a marked exten- 
sion. Not tliat the transition is sudden. During the firvst 
stages of human progress, the method of estimating epochs 
does not differ in nature from tliat employed by the naorc 
intolligont animals. '^Phoro are historical traces of the fact 
that, originally, the civilized races adjusted their actions to 
the longer secpioncoa in the environnumt just as Australians 
and Bushmen do now, by observing their coincidence with 
the migrations of birds, the floodings of rivers, the flower- 
ings of plants. And it is obvious tliat the savages who, 
after the ripening of a certain berry travel to the sea-shore, 
knowing that they will then find a particular shell-fish in 
season, are guided by much the same process as the dog 
who, on seeing the cloth laid for dinner, goes to the 
window to watch for his master. But when these pheno- 
mena of the seasons arc observed to coincide with recurring 
phenomena in the heavens— when, as was the case with the 
aboriginal Hottentots, periods come to be measured partly 
by astronomical and partly by terrestrial changes ; then we 
see making its appearance a means whereby the corre- 
spondence in Time may be indefinitely extended. The 
sun^s daily movements and the monthly phases of the mooA 
having once boon generalized, and some small power of 
counting having been reached, it becomes poEsible to recog- 
nize the intervals between antecedents and consequents 
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that are long apart^ and to adjust the actions to them. 
Multitudes of sequences in the environment which^ in the 
absence of answering functional periods^ cannot be directly 
responded to by the organism^ may be discerned and in- 
directly responded to when there arises this ability of 
numbering days and lunations. Given a unit of Time and a 
faculty of registering units, and the internal actions may 
be adjusted to countless non-mechanical actions going on 
externally, which, though the least conspicuous^ are often 
the most potent in their effects. 

This higher order of correspondence^ in^ scarcely 

more than foreshadowed among the higher animals, and 
definitely exhibited only when we arrive at the huma n 
race, has made marked progress during civilization^^ 
lowest tribes of men who wander from place to place as the 
varying supplies of wild animals, roots, and insects, dictate, 
do not adapt their conduct to periods exceeding a year in 
duration. Hardly worthy to be defined as creatures looking 
before and after,^-^ their actions respond to few if any sequences 
longer than those of the conspicuous and often-recurring 
phenomena of the seasons. But among semi-civilized races 
we see, in the building of permanent huts, in the breeding 
and accumulation of cattle, in the storing of commodities, 
that longer sequences are recognized and measures taken to 
^ meet them. And when united in higher social states, men 
show, by planting trees that will not bear fruit for a gene- 
ration, by the elaborate educations they give their children, 
by building houses that wdll last for centuries, by insuring 
their lives, by struggling for future wealth or fame, that in 
them, internal antecedents and consequents are habitually 
adjusted to external ones which are extremely long in their 
intervals. Especially is this extension of the cor- 

respondence in Time displayed by pmgressing_ science. 
Beginning with the sequences of day and night, men 
advanced to the monthly changes of the moon, next to the 
suhs annual cycle, next to the cycle of the moon'^s eclipses 
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and tlie periods of tlio planets; wliilo modern astronomy 
determines the vast interval after whicli tlie EartVs axis 
will again point to tlio same place in tlio Heavens, and 
the scarcely conceivable epocH after wliicb planetary pertur- 
bations repeat themselves- 

Wkon, as in tlicso cases, tlio sequences exceed in Icngtb tlie 
lives of individual men, tlie correspondence is effected by tke 
agency of many men wkoso actions are co-ordinated. An 
astronomer who computes tko elements of a comet of brief 
period, and wlio, after tko lapse of certain years, montks, 
and days, turns kis telescope to that region of tko keavens 
in wkick tko expected body shortly makes its appearance, 
shows in himself tko entire correspondence between an 
in ternal scries of ckangos and an external scries. But when ' 
C(mlnri('S pass between tko prediction and its fulfilment, wo 
stH', that by the ludp of written symbols, tko proenjedings of 
successive nuui arc united into one long secpieuco, dis- 
playing tko same adjustment to an external se{[ucncc as 
though it had occurred in a Bingh^ man surviving through- 
out tlio intcu’val. Porkaps nothing more strongly suggests 
tko conception of an citibodied Humanity, tluiu this ability 
of Humanity as a whole to respond to environing changes 
which arc far too slow to bo responded to by its component 
individuals. 

§ IhO. The extension of tko correspondence in Time, Hko^ 
its oxtemsiuu in Bpaco, involves an increased amount of life 
and rcnder.s p()ssiblo a greater coutinuanco of life. Each 
longer se(|uenei? recoguiziHl implies an adjiistment of a now j 
stit of inicuuial relations to a new set of extc'rnal relations- — ^ 
implies an additional series of vital actions- — implies, there- , 
fV)ro, an incrijased number and kokuogenoity of tko com- : 
bined changes which constitute life. At the samo time, \ 
the adjustment of the organism to these successively longer t 
s(K|uonces, is itself an avoidance of dangers or a scuzing of * 
advantages ; and is consequently a process of solf-presorva- 
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tion. As we have seen^ tlie ascending gi'adcs of brute life 
illustrate tbis^ and it is illustrated by human progression. 
I The civilized races^ by recognizing slower changes and pro- 
Ividing for more remote results than the hand-to-inouth- 
I living savage doeS;, obviously meet more numerous contin- 
; gencies amd secure greater longevity; while^ in the mooting 
of these more numerous contingencies a liigher degn.^o 
of vital activity is involved. It may bo argued 

with some plausibility^ that the like is true even of the 
adjustment of our conceptions to those immense periods 
involved in the larger generalizations of astronomy and 
geology. For little as the recognition of these modifies 
human actions directly, yet indirectly, by abolishing old 
theories of creation and humanity, it ultimately produces a 
Powerful effect on the conduct of tho race* 
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THE CORHESPOJTBENCE AS INCREASTNa m SPECIALITY, j ' 

§ 151. Otherwise considered^ the evolution of life is an 
advance in the Speciality of the correspondence between 
inner and outer relations. In part^ this is an aspect of the 
processes described in the last two chapters ; and in part 
it is a farther and a higher process. Just as we saw that 
in so far as mechanical phenomena are concerned, the exten- 
sion of the coiTespondence goes on ^ari passu in Space and 
in Time, but that the extension of the correspondence in 
Time afterwards takes in many other orders of phenomena ; 
so, though at first the increase of the correspondence in 
Speciality is inseparable from its extension in Space 
Tirne, yet it presently comes to include i nnum erable cor- 
respondences not comprehended under^eith.er of jt^se. 
Objectively, the development of the correspondence is 
essentially one ; but the limitations of our intellects pre- 
vent us from grasping it as one ; and it is an inconvenience 
accompanying the presentation of it in parts, that the 
divisions overlap one another. 

The first specialization of the correspondence occurs on 
passing from those simplest organisms whose environments 
are homogeneous both in Space and Time, to those whose | 
environments are homogeneous in Space but heterogeneous I 
in Time. The yeast-cell, touched on all sides by the ele-| 
ments it requires, and during its short life kept under the 
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needful conditions, exlibits a correspondence in the highest 
degree general. But the tree which, though constantly 
bathed by nutritive materials, assimilates them only under 
particular states of the environment, exhibits, in the ad- 
justment of its internal changes to the recurring external 
changes, some advance towards speciality of correspon- 
dence. 

The next step of the same nature — ^the step which dis- 
tinguishes, so far as it can be distinguished, the animal 
kingdom from the vegetal one — takes place when, relatively 
to the needs of the organism, the environment is hetero- 
geneous both in Time and Space. To the lowest living* 
things, the integrable matter is everywhere present under 
uniformly available conditions. To plants in general, it is 
everywhere present, but not under uniformly available con- 
ditions. To animals in general, it is neither everywhere 
present nor present under uniformly available conditions — • 
it exists in particular bodies irregularly dispersed, which 
can be obtained only by particular actions. And thus, 
change from a general diffusion of food to a localiza- 
tion of food, involves a further specialization of the corre- 
spondence. The organism now lives only on condition that 
contact with special masses of matter shall be followed by 
the special acts required to utilize them. In the Amoeha, 
which wraps itself round and gradually includes the small 
nutritive fragments it meets with, we see that even before 
there are either prehensile or digestive organs the existence 
of its food in a solid form, implies that the organism must 
respond differently to the contacts of solid matter and of 
liquid matter ; and this is a progress towards speciality of 
correspondence. 

When there arises the primary division of the tissue into 
stomach and skin — when the established differentiation in 
the environment is met by an established differentiation in 
the organism — ^when to the ability to distinguish solid from 
liquid matter, comes to be added the ability to distinguisL. 
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different orders of solid matter from one anotlier; there 
are foresh.adow'ed those many liiglier specializations whidi 
accompany the development of the senses. These we have 
now to considei’. 

§ 152. Out of the primordial irritability which (exclud- 
ing the indeterminate types that underlie both divisions of 
the organic world) characterizes animal organisms in general, 
are gradually evolved those various kinds of irritability 
which answer to the various attributes of matter. The 
fundamental attribute of matter is resistance. The funda- 
mental sense is a faculty of responding to resistance. And 
while in the environment, associated with this attribute of 
resistance, are other attributes severally distinctive of certain ^ 
classes of bodies; in the organism, there arise faculties of 
re^sponding to these other attributes — faculties which enable 
the organism to adjust its internal relations to a greater 
variety of external relations — facilities, therefore, which | 
increase the speciality of the correspondence. 

We see this not only in the rise of the senses that are 
affected by the sapid, odorous, visible, and sound-producing 
properties of things, but also in the series of phases through 
which each sense advances towards perfection. For every 
higher phase shows itself as an ability to recognize smaller 
and smaller differences, either of kind or degree, in the 
attributes of surrounding bodies; and so makes possible 
still more special adjustments of inner to outer relations. 

In the case of touch, a progress is early shown in the 
power to distinguish a large moving mass from a small one 
by the force of its collision. Even zoophytes, which con- 
tract bodily if their tentacles are roughly handled but draw 
in particular tentacles only if these are touched lightly, 
have reached this stage. When, as in higher creatures, a 
muscular system and a concomitant muscular sense are 
developed, there results an appreciation of relative hardness 
in the objects met with ; as is proved by the differences 
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between tbe actions wMcIl follow tlie contact with, soft and 
hard bodies respectively. Afterwards textures become cog- 
nizable, and also amounts of tenacity ; as illustrated in the 
act of a spider testing the strength of its web. The pos- 
session of well-differentiated prehensile organs^ makes per- 
ceptible the sizes and shapes of the things laid hold of ; and 
tbe conduct is modified accordingly. When the combined 
appliances of touch and muscular sense are fully developed;, as 
in man;, we find that between the extremes of hardness and 
softness a great number of gradations can be appreciated ; 
that an immense variety of textures can be known tactually ; 
and that endless objects can be identified by their differ- 
ences of size and shape^ ascertained by the fingers only. 

That specialized touch called taste^ which may be gene-, 
rally^ though not accurately^ described as a sense serving to 
distinguish soluble matters from insoluble matters, presents 
a series of gradations of like kind. To the lower families 
of creatures, which if not without exception aquatic are in 
all cases surrounded by a liquid that has water for its chief 
constituent, the insoluble bodies are one with the inorganic 
bodies, while the soluble mostly answer to the organic. 
Matter which permanently continues undissolved in the 
sea or in a river, is stone or earth ; while matter which;, 
though soluble, is found in a solid form, is something that 
is or has been alive. Hence, to those lowest creatures 
which feed on any organic substance, the soluble and the 
insoluble — the things that have taste and the things that 
are tasteless — stand respectively for food and not-food. 
From this stage upwards, successive specializations, of 
which we may presume the first to be in an ability to dis- 
tinguish organic matter into animal and vegetal, display 
themselves in the narrowing of the classes of things which 
i are eaten. Fish that take particular baits, insects aixd 
^ quadrupeds that feed on particular iDlants, illustrate this. 
Obviously, it is neither needful nor practicable to trace out 
tJiis progress in detail. It sufiices to notice that the higher 
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animals porceivo an increased number of giistable differ- 
ences; and that in man the sense of tasto^ besides serving to 
identify a great variety of edible substances, aids the chemist 
and the mineralogist in classifying those inorganic com- 
pounds which are in any degree soluble. 

Smc]l w'hicli., as before suggested (§ 140), has probably a 
common origin witli touch and taste, and is gradually differ- 
entiated from them, passes through parallel stages of deve- 
lopment. At first a kind of anticipatory taste, and in 
common witli taste employed to distinguisli, nutritive from 
innutritivo matters, it progresses in speciality as the food is 
specialized ; or, to put the facts in logical order- — tlio ability 
to stdect special food is usually depemdout on the inimitcncss 
of ihe difh'reiicos which, the smelling faculty can appreciate. 
Thm is not so throughout, for l)rey is iu many cases rocog- 
nizcul by oiluu* iikmius tluiu scemt; but it is so with most 
insects and plant-eating quadrupcals, as well as with a 
consid('ra,l)lo proportion of cre^atures that a, re carnivorous. 
These gradations iujho olfactory sense, most cl(.^a<rly dis- 
played in the mammalia, reach, in some of those that hunt 
by scent to a grcuit height. 3' ho dog winch., with nose to 
the gvtnind, tnicos out Iiis master, shows us that ho can do 
more than distinguish by scent one class of bodiivs fi*om all 
oilurr edasses : Irc^ (‘a,n oven distinguish a particular individual 
belonging to tluit (dass. 

iucrcMvsing spt'ciality of iho correspondonces offectcHl 
by means of visigM as it developSi still more (jonspicuous- 
Tlic lowest fomi of vision, a-ppc'ars to be nothing beyond a 
sonsitivenosB to the proximity of a body which ivtiiM-cc'pis 
the light. Such, surrouudiug (dia,tiig(\s as cansc^ marked ob- 
scurations are alone responded to. VVlum the sensitivo tract 
on which ihe rays are conccrntrattul is siicdi that a part of it 
can 1)0 stirmilat-ed without the Htimulai:iai.i of the whole, Ihc'ro 
arises an ability to perceive adjacent objects by the light 
they rollcct. Dark and light bodies thus come to bo distin- 
guishod; and wo may prosamo that further progress of like 
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nature makes appreciable smaller and smaller gradations 
in tbe transition from whiteness to blackness : so adding to 
the number of things discriminated. An ability 

to recognize differences in the quality of the light probably 
arises simultaneously. Things that are red^ yellow, and 
blue, work unlike effects on the organism ; as well as those 
that are white and black. Familiar facts clearly show that 
in the evolution of the visual faculty, the progress is towards 
a capacity to discriminate a greater variety of intensities of 
colour, of intermediate tints, and of degrees of light and 
shade. As there is developed a wider retina, 

marked differences in the areas occupied by images cast on 
it become appreciable ; and hence arises a possibility of dis- 
tinguishing differences of bulk in adjacent objects. The 
approach of a large body changes the state of a greater 
portion of the retina than the approach of a small one : the 
result being an appropriate difference of action. And as in 
the case of amounts of light and qualities of colour, succes- 
sire advances of this kind bring with them perceptions of 
smaller unlikenesses. Finally, there is reached 

the power to recognize not size only but shape. A minuter 
division of the sensitive tract into separate nervous elements, 
renders it a fit instrument for this. Employed by an organ- 
ism of proportionate complexity, an eye of complex structure 
gives different impressions, both according to the mmihnrs 
of its component nerve fibres simultaneously affected, and 
according to the -particular combinations of them simultane- 
ously affected; and the particular combinations, varying as 
they do with the forms of the bodies seen, serve as stimuli to 
the properly-adjusted actions. All which several kinds of 
visual development, reaching great heights among tho 
superior animals, unite in giving man the power to identify 
by the eye innumerable different objects ; and so to make 
innumerable special adaptations in his conduct. 

Similarly with hearin g. At first nothing but a sensitive- 
ness to concussions-'affecting the whole environment, this 


i 


334 


GENEEAL SYNTHESIS* 


nature makes appreciable smaller and smaller gradations 
in tbe transition from whiteness to blackness : so adding to 
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«onse, wlion localized a,nd developed, becoiDcs a iTieans of 
distinguisliiug tlic streiigtlis of tlic vibrations. A rnode- 
rato sound iicai' tlic auditory organ produces a dilforent 
effect from oiio causing a violent tremor of tlie wliole 
surrounding fluid ; and slowly as tlie multiplying apparatus 
of wliicli tliG car essentially consists, is developed, more 
numcx'ous degrees of intensity become perceptible. The re- 
sult we see in animals which listen, or pursue, or seek refuge, 
according as some neigliboui'ing noiso is faint, or mode- 
rate, or startling. Higher endowments of the ^ 

faculty arc also accompanied by increased ability to dis- 
criminate qualities as well as quantities of sounds. Birds 
which answer ono another in tlio woods and wliich when 
caged may bo taught dofmite melodics, must recognize 
many dillbrimces in pitch, Ba-iTots, wlioso imitations 
exhibit great va,ri('ty in timhra as well as groat com- 
pass, show a power to appi'ccijito those secondary quali- 
ties by which tunes of the same pitch arc distinguished 
from onc3 another. By most domestic quadrupeds, especi- 
ally such as answer to their names, marked contxTistB of 
pitch, or of timhrOj or of both, arc responded to. And 
among men the auditory faculty roaches a dovolopmeut 
which, besides enabling them to recognize numerous adja- 
cent creatures, various mechanical oporatitnis, countless 
natural plionomona, by the accoxupanying sounds, also 
enables them to identify unseen persons by the loudness, 
pitch, and tinihre of their voices, and even to ptu’ceivo the 
particular states of feeling in which such persons then are. 

Throughout tlxo animal kingdom, tlxmi, the specialization 
of the senses measures the specialization of the cor- 
rospondencoB between inner and outcu' relations— is a means 
to this specialization. Alike in the differentiation of the 
senses from ono another, in the differentiation of eacli 
sense into the divisions which eventually constitute it, and 
in the differentiations of these into the minute subdivi- 
sions that make possible tho appreciation of minute dis- 
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tinctions, we see a succession of subjcctiTO modifications 
fitting tlie organism to respond to a greater and greater 
number of those objective modifications which characterize 
tilings in its environment. 

§ 153. "Wliile the developing faculties of touch, taste, 
sniell, sight, and hearing, have been making it possible for 
the organism to respond to smaller differences in the simpler 
properties of things, there has been growing up a power of 
responding to those more complex properties of things which 
r*re not cognizable by sensation alone. This makes its 
appearance so gradually, and is so intimately associated 
with the direct functions of the senses, that it is scarcely 
possible to treat of the one without in some degree involv- 
ing the other. Indeed, the boundary line was crossed in 
the foregoing section, when speaking of visible and of 
tangible form, and, to a smaller extent, in other cases. 

The essential nature of this higher order of specialized 
correspondences will he more conveniently considered here- 
after under another head. For the present it will suffice 
to say, that they are seen wherever Space or Time, or both 
Space and Time, are involved. Let us look at the matter 
in the concrete. 

Observe, first, that in itself extension of the correspon- 
dence in Space implies increased speciality of correspon- 
dence, differing in kind fi’om that above described though 
inseparable from it in origin. A Hgher development of the 
eye, brings simultaneously a greater abilityloldenSfy disto 
objects and a greater ability to discriminate between the 
sizes of near objects. And it is clear that these connate 
abilities to identify objects at a distance and to appreciate 
differences of apparent magnitude, give together a power of 
estimating distance : whence arise differences of action, 
according as the perceived enemies or prey are dangerously 
near or hopelessly remote; and these differences of action im- 
ply a new series of special correspondences. Manir 
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fostly, also, extension of tte correspondence in Time in- 
volves analogous results. When, instead of recognizing 
only brief mechanical sequences which occur close to it, the 
organism recognizes mechanical sequences of longer duration, 
and afterwards non-mechanical sequences; and when, as a 
consequence, instead of meeting all sequences involving 
dangers by some one kind of defensive action, as retreat into 
its shell, it becomes able to meet them by different actions 
according to their lengths; the correspondence is, by im- 
plication, rendered more special. 

This being understood, it will be seen that when the 
speciality of correspondence which exhibits itself in dis- 
criminating objects from one another, is united with the, 
speciality of correspondence which exhibits itself in dis- 
criminating distances in Space or Time, there arises a new 
and a higher order of special correspondences; or more 
correctly — the previously-specialized correspondences are 
further specialized. And when, as during this same pro- ^ 
gress, there is developed a power of recognizing direction 
in space, the speciality is again increased. To another set 
of distinctions in the environment, there is another set ot 
adjustments in the organism. These general truths will be 
best elucidated by a few illustrations. 

On the approach of any large body, the shrimps left in a 
tide-pool make convulsive darts which may end in removing 
each of them to a greater distance from the approaching 
body, or in bringing it nearer, or in leaving it almost where 
it was. The random leaps which a flea makes in attempting 
to escape are of like nature ; showing, as they do, no percep- 
tion of the whereabouts of the pursuer. On the other 
hand, the movements of a crab or a fish when alarmed, are, 
like those of all higher creatures, away from the object to 
be escaped. The particular direction of something in the 
environment is responded to by appropriately-adjusted 
motions of the organism — the correspondence is compara- 
tively special. When, again, not only the direction but the 
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nature of a neighhonving body is known, either by its colour, 
or by the sound it makes, or by both as exemplified in the 
deer that gallops away from a creature that barks but not 
from one that bleats, in the bee that flies towards a flower, 
in tlie trout that rises at one object but not at anotlier 
there is a still further specialization. And when magnitudes 
and forms and distances also come to be appreciated, there 
result} those more definitely-adjusted actions by which the 
biu’her animals elude danger and secure prey actions siicli 
as'those of the chamois springing from crag to crag, of the 
hawk pouncing on its quarry, of the dog catcliing the 
morsel of food thrown to it, of the bird building its nest 
and feeding its young. 

Similarly, that increased speciality implied by extension 
of the correspondence in Tim£jL "^ben joined with that in- 
creased speciality implied by a better discrimination of 
objects, gives origin to a further series of higher specia- 
lizations. As fast as the sequences which are perceived to 
difier in length become more numerous ; and as fast as 
there is a multiplication of things distinguished from one 
another ; so fast do the adjustments of the organism to 
special actions going on around it augment in number g*eo- 
metrieally. Save in respect to rapid mechanical changes, no 
correspondences of this order are shown by the lower classes 
of creatures ; and, lacking as they do the ability to estimate 
time, even the higher mammals supply but few and im- 
perfect examples of it. The lion that goes to the river-side 
2Z dusk to lie in wait for creatures coming to drink, and 
the house-dog standing outside the door in expectation 
that some one will presently open it, may be cited as approxi- 
^ mative instances. But only when we come to the human 
I race are correspondences of this degree of speciality ex- 
^hibited with distinctness and frequency. In preparing his 
^ weapons against the approaching immigration of certain 
jljirds, m putting aside to dry tlie skins wkicli lie preserves 
Ifor clothing, in making the fire by wbidi to cook his fpod, 
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tlie savage adapts liis conduct to tlie special changes under- 
gone by special bodies during definite intervals. 

liiventnally there is reached speciality alike in space, 
time^ and object — the action of the organism is adjusted to 
the changes of a particular thing in a particular spot at a 
parbicnlar period. A large proportion of human actions;, 
even among the uncivilized, are of this nature. The going 
to certain places, at certain seasons, to gather certain 
natural productions then fit for use ; the endeavour to 
intercept an animal that is making for a retreat, by getting 
there before it ; these, and numerous daily procedures, 
will serve as examples. 

§ 154. Under this, as under previous aspects, an advance 
of the correspondence is clearly displayed in the course of 
human progress. The growth of classifications implies the 
establishment of more numerous distinctions among sur- 
rounding things, and a conforming of the conduct to their 
respective properties. Agriculture, as it develops, brings 
knowledge of the serial changes undergone by various 
plants and animals ; while special materials, times, modes, 
places, are adopted for the production of each. Improve- 
ments in the Arts have involved an incalculable multiplica- 
tion of special processes adapted to produce special changes 
in special objects. Our whole social life, alike in the manu- 
factory, in the shop, on the highway, in the kitchen, displays 
throughout, the performance of particular actions towards 
particular things in particular places at particular times. 

Above all in exact science, or rather in the actions 
guided by exact science, civilization presents us with a new 
and vast series of correspondences far exceeding in speciality 
those that came before them. F<^this which wja.^Qall exaai}! 
science is in reality giiantitativj^ '^re vidon, as^^tiagjiished;. 
from that giialita Uv e prevision constituting ordinary know 4i 
ledgeU"’*^*^he progress of intelligence has given the ability td' 
say both that such and such things are related in co-i 
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existence or sequence, and that the relation bet’^^'’een them, 
involves such and such amounts of space, time, force, tem- 
perature, &c., &c. It has become possible to predict, not 
simply that under given conditions two things will always 
be found together, but to predict how much of the one will 
be found with so much of the other. It has become possible 
to predict, not simply that this phenomenon will occur after 
that, but to predict the exact time at which it will occur, 
or the exact distance in space at which it will occur, or 
both. And manifestly, this reduction of objective pheno- 
mena to definite measures gives to those subjective actions 
that correspond with them, a degree of precision, a special 
fitness, greatly beyond that possessed by ordinary actions. 
There is an immense contrast in this respect between the 
doings of the astronomer who, on a certain day, hour, and 
minute, adjusts his instrument to watch an eclipse-, and 
those of the farmer who so arranges his work that he may 
have hands enough for reaping some time in August oi' 
September, The chemist who calculates how many pounds 
of quick-lime will be required to decompose and precipitate 
aU the bi-carbonate of Kme which the water in a given 
reservoir contains in a certain per-centage, exhibits an 
adjustment of inner to outer relations incomparably more 
specific than does the laundress who softens a tub -full 
of hard water by a handful of soda. In their adaptations to 
external co-existences and sequences, there is a wide differ- 
ence between the proceedings of ancient besiegers whose 
battering rams were indeterminate in their actions, and those 
of modern artillery-officers, who, by means of a specific 
quantity of powder, consisting of specific ingredients, in 
specific proportions, placed in a tube at a specific inclina- 
tion, send a bomb of specific weight, on to a specific object, 
and cause it to explode at a specific moment. And when 
W3 bear in mind that science, considered as the development 
of qualitative prevision into quantitative prevision, is not 
only thus distinguished by the relatively-liigh speciality of 
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the correspondences it achieves, but that, as contemplated 
in its own progress, it has been ever becoming more accu- 
rately quantitative, more special in its previsions ; it 
becomes obvious that even the most transcendent achieve- 
ments of rationality are but the carrying further that 
specialization of the correspondences between the organism 
and its environment, which commences with the evolution 
of Life in general. 

§ 155. This increase in the speciality of the correspond- 
ence, like its extension in Space and Time, is both in itself 
a higher life, and contributes to greater length of life. 
Inability to distinguish between surrounding bodies of 
different natures, must be attended by fatal errors in the 
conduct pursued towards them; while, conversely, the 
greater the power to recognize the multitudinous distinc- 
tions among such bodies, the greater must be the number 
of special adjustments that can be made to them, and the 
more frequent will be the self-preservation. The proposi- 
tion is in essence a truism. It is almost a truism, too, to 
say that in proportion to the numerousness of the objects 
that can be distinguished, and in proportion to the variety ( 
of co-existences and sequences that can be severally re- ) 
sponded to, must be the number and rapidity and hetero- / 
geneity of the changes going on within the organism — r' 
must be the amount of vitality. Indeed, t^re is no single 
formula which _so well expresses the progress of Life, as 
tins increase in the speciality of the correspondences between 
inner^and outer relations. For, taking the extreme case, it 
is clear that did the actions of an organism accurately 
respond to all the co-existences and sequences of all things 
whatever in its environment, its life would be eternal. And 
it is equally clear that the innumerable internal changes 
involved in effecting the correspondence with innumerable 
external relations, would imply the highest conceivjible 
degree of vital activity. “ 
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CHAPTBE Vn* 


THE CORRESPONDENCE AS INCREASING IN GENERALITY. 

§ 156. Tl^ adjustmeiit .of ,.ini3er to outer relations pro- 
gresses in geiieraliFy at the same time that it progresses in 
speciality. This statement seems to involve a contradiction, 
bnu the contrad-iction is verbal only — the generality here 
referred to being of a different order from that which pre- 
cedes speciality. 

Primitive correspondences are general in the sense that 
those relations in the environment to -which organic rela- 
tions respond, are everywhere present and continuously 
present. During a snmmer^s day, light, heat, and carbonic 
acid, bathe all the leaves of a plant; and the dependent 
chemical changes within the plant, go on for as many hours 
as the surrounding elements and actions remain in the same 
relation. Hence the corresj^ondence, involving neither any 
special point in space nor any special moment in time, is of 
a very general nature. And the like holds with those in- 
ferior animals to which the environment presents both the 
disintegrating matter and the integrable matter in diffused 
» forms. The generalities, however, to which the organism 
responds more and more the higher it advances, are not 
> those exhibited by the mass of the environing medium, but 
those exhibited by the individual objects it contains; and 
generalities of this kind become cognizable only as in- 
i telligence is developed. Relations in the organism corre- 


CHAPTBE Tn* 


THE CORRESPONDENCE AS INCREASING IN GENERALITY. 

§ 156. Tlie adjustmeiit .of jniier to outer relations pro- 
gresses in generality at the same time tliat it progresses in 
speciality. This statement seems to involve a contradiction, 
bntj the contrad-iction is verbal only — the generality here 
referred, to being of a different order from that which pre- 
cedes speciality. 

Primitive correspondences are general in the sense that 
those relations in the environment to w’hich organic rela- 
tions respond, are everywhere present and continuously 
present. During a snmmer^s day, light, heat, and carbonic 
acid, bathe all the leaves of a plant; and the dependent 
chemical changes within the plant, go on for as many hours 
as the surrounding elements and actions remain in the same 
relation. Hence the correspondence, involving neither any 
special point in space nor any special moment in time, is of 
a very general nature. And the like holds with those in- 
ferior animals to which the environment presents both the 
disintegrating matter and the integrable matter in diffused 
, forms. The generalities, however, to which the organism 
: responds more and more the higher it advances, are not 
> those exhibited by the mass of the environing medium, but 
those exhibited by the individual objects it contains; and 
generalities of this kind become cognizable only as in- 
; telligence is developed. Eelations in the organism corre- 


THE COEEESPONDEKCE AS INCREASING IN GENERALITY. 


34H 


spending to relations displayed in common by several diffe- 
rent groups of bodies, but not by other groups, can be 
established only when the organism has such experiences of 
Anrious groups of bodies as enable it to distinguish among 
them. Only when there come to be recognized many ' 
different classes of objects, can there possibly arise sub- 
jective generalities parallel to those objective generalities * 
wliich bind together classes of objects superficially unlike. 

There are indeed generalities which diminish in extensive- 
ness as the specialities increase in number — generalities 
which form the material out of wliich specialities are I'lro- 
duced by continual subdivision. The growth of a response 
to the distinction between liquid matter and solid matter, 
then to the distinctions between liquid, inorganic, and organic 
matters, afterwards to those between liquid, inorganic, vege- 
tal, and animal matters, implies a correspondence to gene- 
ralities that are step by step less comprehensive ; and each 
further multiplication of classes supposes a farther reduction 
Ju the number of examples which each sub-class includes, 
'lliese, however, are generalities which, under their obverse 
aspect, we considered in the last chapter. For all special 
correspondences are really the manifestations of general 
correspondences covering certain groups of cases. The pre- 
cautionary acts of a barn-door fowl on seeing a hawk hover- 
ing above, are related to the acts of that hawk in particular, 
only as being like the acts of hawks in general. The corre- 
spondence is special, only in the sense of referring to the 
small class, hawks, instead of to the large class, birds. 

But that advancing generality of correspondence here to 
be contemplated, shows itself in the recognition of con- 
stant co-existences and sequences other than those which 
characterize special classes — co-existences and sequences 
common to many classes that have come to be regarded 
as entirely unlike. Instead of being seen in a response 
to the constant relation between a particular scent, and 
the colour, size, form, actions, and cries, of the creature 
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possessing it ; tMs progress is seen in adjustments to such 
relations as those between bulk and weight, inanimateness 
and passivity — relations which extend beyond class limits, 
and obtain under great dissimilarities. Obviously the 
growth of generalities of this order must be opposite in 
direction to the growth of the preceding ones. 

To trace up this growth from the lower to the higher 
forms of life, after the manner pursued in previous chapters, 
is extremely difficult if not impossible. For this species 
of correspondence does not manifest itself in distinct, un- 
combined forms. The extensions of the correspondence in 
Space and Time, as well as its increase in Speciality, are 
experimentally demonstrable ; but an internal relation 
parallel to some external relation which is not peculiar to 
special classes of things, cannot be separately identified in 
the conduct. Giving origin to no particular acts, but serving 
simply to modify the acts otherwise originated, it can bo 
discovered only by analysis of these. 

Hence our course must be to ascertain the conditions 
under which alone advance of the correspondence in gene- 
rality becomes possible; and then to show how the pro- 
cesses of evolution already described, give rise to these 
conditions. Let us do this. 

§ 157, The establishment of a generality of this higher 
kind, embracing classes superficially dissimilar, implies a 
power of recognizing attributes as distinguished from the 
objects possessing them. Before any two properties that are 
found together under many varieties of size, form, colour, 
texture, temperature, motion, &c., can have their constant 
relation of co-existence responded to by the organisin, the 
organism must be able to identify these two properties, 
as separate from their accidental accompaniments. The 
formation of special class-generalities, which group together 
clusters of phenomena that greatly resemble one another in 
all respects, requires no distinct parting of attributes. But 
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where the resemblance is confined to some one essential 
relation common to many cases which in other respects 
differ, it is clear that unless the elements of this relation 
are separately cognizable there can be no response to it. 

And now the truth to be noted is that increase of the 
correspondence in speciality, inevitably brings about this 
parting of attributes. There cannot be a multiplication 
of distinguishable classes, without there being a simul- 
taneous approach to the perception of properties as distinct 
from objects. For if, ascending from the lowest creatures 
by which but few attributes are cognizable, we advance to 
those capable of being impressed by a greater and greater 
number of attributes, it is clear that in proportion as the 
groups of attributes become increasingly varied and special, 
there must be more frequent dissociations of particular at- 
tributes from the rest. Forms, colours, sizes, sounds, 
scents, motions, are found in all combinations. These two 
kinds of animals are alike in everything but colour ; those 
two agree in colour but differ in form and scent ; and the 
others have little in common but size. The property A 
occurs here along with the properties B, C, D ; there along 
with C, F, H ; there along with E, G, B ; and so on with 
each property to a gi*eater or less extent. Hence it must 
happen that by multiplication of experiences, the impres- 
sions produced by these properties on the organism will be 
disconnected, and rendered so far independent in the organ- 
ism as the properties are in the envhonment. Whence 
must eventually result a power to recognize attributes in 
themselves, apart from particular bodies. 

It may, indeed, be shown that progress of the corre- 
spondence in speciality, itself becomes possible only in pro- 
portion to the progress of this analysis. An analogy will 
best show the dependence. Let a chemist be required to 
produce artificially sundry compound bodies; what is 
implied in the execution of his task ? The implication is 
that he knows the composition of each of these bodies. 
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But wHat does knowledge of their composition pre-suppose ? 
It pre-snpposes that they have been severally resolved into 
their constituents. And the formation of each required 
compound implies that its constituents are united in the 
right proportions. Welk the process of identifying any 
object is a synthesis of impressions^ corresponding to 
certain united properties wliich the thing displays ; and 
similarly implies a recognition of the separate impressions 
which correspond with the separate properties. The 
botanist who knows a particular flower not by the fructifi- 
cation alone, in which it is like many others — not by the 
number of its petals, which is a usual number — not by their 
forms in which they do not difler from these, nor by their 
colours in which they do not differ from those — not by the 
calyx, nor the bracts, nor the leaves, nor the stalk, sepa- 
rately considered, but by all these taken together; obvi- 
ously effects the identification by a synthesis of attributes. 
And that which he does in a deliberate and conscious 
way, is done consciously or unconsciously in every case 
where an object is recognized as of special nature — is 
done in a degree proportionate to the speciality of the 
correspondence. Should it be said that this state- 

ment contradicts the previous statement, since the one 
represents the analysis of attributes as a pre-req%iisite to 
speciality of correspondence, while the other represents the 
analysis of attributes as resulting from increase of the corre- 
spondence in speciality, the reply is that the two processes 
go on in mutual dependence, perpetually acting and 
reacting on each other. Every advance in speciality pre- 
sently renders the analysis of attributes more precise ; and 
each step in the analysis of attributes makes possible a 
higher speciality. 

Thus the course of evolution described in previous 
chapters, is necessarily accompanied by a disentangling of 
properties from one another, ending in an ability to recog- 
nize them in the abstract. Later and more slowly, relations 
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botli of sequence and of co-existence must come to be 
discriminated one from anotlier^ and segregated into kinds 
nnd degrees of relations. An increasing speciality in tlie 
adjustments to meclianical ckanges^ pre-supposes an in- 
creasing decomposition of sucli clianges into tlieir elements 
— a growing power to distinguisli velocity of motion, 
direction of motion, acceleration and retardation of motion, 
kind of motion in respect of simplicity or complexity, and 
so on; and wkere non-meckanical sequences also come to 
be responded to, a parallel analysis must accompany a 
parallel progress in speciality. 

Wken these analyses have been considerably extended, 
there arises, and only then arises, a possibility of advance in 
generality of correspondence. Relations between properties 
possessed in common by objects of widely different kinds, 
can be perceived as soon as these properties are separately 
cognizable. And a still higher progress in the specializa- 
tion of the correspondences, ultimately brings about this 
remaining step required for generalization of them. For if, 
as we have seen, the multiplication of special correspon- 
dences must be accompanied by the dissociation of variably- 
united attributes; then, when the variably-united attri- 
butes displayed by a group of different classes have been as 
it were disintegrated in the consciousness of the organism, 
the attributes that have not been disintegrated must begin 
to stand out from the rest, as remaining always constant 
amid these inconstancies. Hence there must be established 
iu the organism a constant relation corresponding to the 
constant relation between these attributes ; and this consti- 
tutes the advance in generality we are looking for. Fur- 
tl ler, as the comparatively-constant relations thus first 
generalized from the experience of but few classes, will, in 
the majority of cases, be proved by wider experience to bo 
not everywhere constant ; and as, by the accumulation of 
these wider experiences, the same process must be gone 
through with the comparatively-constant relations as before 
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witK tlie inconstant ones, with, tlie result of bringing the 
still more constant relations into view; tbe progress must 
be from narrow generalizations to wider and wider ones. 
And tbis we know, d posteriorly to be tbe law wMcb tlie 
progress conforms to. 

§ 158. These explanations will at once show why the 
increase of the correspondence in generality is scarcely dis- 
cernible in any but the most intelligent creatures. Neces- 
sary as it is that there should be a great advance in the 
speciality of the correspondences to produce the requisite 
separation of attributes ; and necessary as yet farther advance 
in specialization is to bring into view the constantly-related 
attributes as distinguished from the inconstantly-related 
ones ; it is only when that developed speciality of corre- 
spondence characterizing superior creatures is reached, that 
progress in generality of correspondence can begin. Hence 
the fact that while the higher mammals undoubtedly display 
some generahties of correspondence of the least abstract 
kind, it is only in the human race that this species of 
adjustment of inner to outer relations becomes conspicuous. 

Human progression, however, exhibits to us, under this 
as under previous aspects, an immense increase in the hai*- 
mony between the organism and its environment. Perhaps 
in no respect is the increasing correspondence wrought out 
by civilization more conspicuous than in the growth of 
generalizations, ever more numerous and more compre- 
hensive. The enormous expansion of science which these 
latter ages have witnessed, mainly consists in the union of 
many particular truths into general truths, and in the union 
of many general truths into truths still more general. Illus- 
trations are needless; for the proposition is familiar and 
admitted by all. It is enough simply to point to this great 
phenomenon as one of the many forms of the evolution we 
are tracing out. 

A mere mention, too, of the fact that the generalizations of 
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science immensely advance the arts^ and through the arts 
minister to human welfare^ will serve to show that increase 
of the correspondence in generality;, like its other modes of 
inci’ease, makes possible a greater duration of life. And a 
like brief reference to the concentration of thoughts and 
complexity of conceptions, which these wider generaliza- 
tions imply, will sufficiently indicate the higher degree of 
lile which accompanies this greater length of Life, 
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THE COERESPONDENCE AS INCREASING IN COMPLEXITY. 

§ 159. Anotlier cliange in onr stand-point affords us a 
view of progressing vitality wWcli, tliougli not tlie same in 
range witk foregoing views, lias mucli in common witli 
them. As we saw that the extensions of the correspondenc(> 
in Space and in Time, are partly reciprocal and pai'tly 
not so — as we saw that increase of the correspondence in 
Speciality, while to some degree comprised under the exten- 
sions in Space and Time, includes very much beside ; so we 
shall see that while, throughout a certain range of cases, 
growing Complexity is the same thing as growing Speciality, 
yet neither includes all that the other does. Much of the 
early advance in Speciality does not imply advance in Com- 
plexity ; and the higher forms of the advance in Complexity 
cannot without straining be comprehended under advance 
in Speciality. 

§ 160. Wherever we find nothing but a greater ability to 
discriminate between varieties of the same simple pheno- 
menon, there is increased speciality of correspondence with- 
out increased complexity. It is thus with the progress 
from an eye that appreciates a difference between light and 
darkness, to one that appreciates degrees of difference be- 
tween them, and afterwards to one that appreciates differ- 
ences of colour and degrees of colour. It is thus with the 
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pi'ogress from the power of distinguishing a few strongly - 
contrasted smells or tastes, to the power of distinguishing 
many slightly-contrasted smells or tastes. It is thus with 
the progress from that lowest form of hearing shown by a 
response to any violent tremor of the surrounding fluid, to 
those higher forms of it in which differences of loudness are 
recognized, and, by and by, differences of pitch and timbre. 
The insect which lays its eggs only on a plant having a 
particular odour, or the bird which is alarmed by a tone of 
a certain pitch but not by a tone of another, shows an 
adjustment of inner to outer relations equally simple with 
that shown by the snail which withdi'aws into its shell on 
being touched. Though the stimulus responded to is more 
special, it is not more complex. In each case a single 
undecoraposable sensation is followed by certain muscular 
actions ; and though these muscular actions are more intri- 
cate in the higher creatures than in the lower, yet the 
relation between antecedents and consequents is very 
nearly, if not quite, of the same order. But where the 
stimulus responded to consists, not of a single sensation 
but of several, or where the response is not one action but 
a group of actions, the increase in speciality of correspon- 
dence results from an increase in its complexity. 

The development of vision repeatedly illustrates this. 
When, after that response to the habitual relation between 
opacity and solidity, which is flrst established, there arises 
a response to the relation oetween solidity and power to 
reflect light — when differences in the amounts and qualities 
of reflected light come to be recognized in connexion with 
differences of bulk — when there is acquired an ability to 
identify objects by form, as well as by colour and size con- 
joined ,* it is manifest that each successive stage implies the 
appreciation of larger clusters of attributes. The impres- 
sion received by the organism from each object is a more 
complex impression — ^is increasingly heterogeneous. And 
when not only colour, size, and shape become cognizable. 
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but also direction in space^ distance in space^ motion^ kind 
of motion, direction of motion, velocity of motion wken, 
OS by a falcon swooping on its quarry, all these external 
relations are simultaneously responded to; it is clear that 
the guiding perception must be compounded of many ele- 
ments. There is no need to dwell on this truth 

as further exemplified during the evolution of the other 
senses ; nor to trace up in detail that yet higher com- 
plexity which results when the several senses are employed 
together. A single extreme case will suffice. If we re- 
member how a mineralogist, in identifying a mass of matter 
as of a kind fitted for a certain use, examines its crystal- 
line form, its colour, texture, hardness, cleavage, fracture, 
degree of transparency, lustre, specific gravity, taste, smell, 
fusibility, magnetic and electric properties, &c., and is de- 
cided in his conduct by all these taken together ; it will be 
obvious that throughout the higher range of cases, increase 
in the speciality of the correspondence involves increase in 
its complexity. 

§ 161. But, as already hinted, we eventually rise to an 
order of correspondences in which the speciality and the 
complexity are no longer co-ordinate. A further advance 
in speciality is achieved by a more than proportionate 
advance in complexity. Let us look at an example or two- 

The archer who points his arrow, not at the object he 
seeks to hit, but above it, and who varies the angle of 
elevation according as the object is far or near, exhibits 
something more than a special response to special stimuli ; 
for his procedure implies consciousness of the fact that bodies 
projected through the air descend towards the Earth, and 
tliat the amount of their descent has some relation to the 
distance traversed. Besides a correspondence with certain 
perceived relations in the environment, there is implied a 
correspondence with the law of certain other relations, not 
then present to the senses. Again, the engineer who erects 
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a suspension'- bridge competent to bear a specified strain, is 
guided less by bis inspection and measurement of the river 
to be crossed, than by bis knowledge of tbe strength of 
wrought iron, of tbe properties of tbe catenarian curve, of 
tbe composition of forces — ^bis acquaintance with tbe uni- 
versal truths of number, geometry, and mechanics. In 
these cases tbe complexity of tbe correspondence is greatly 
in excess of tbe speciality. To bring out this fact by a 
contrast : — It might fairly be said that tbe Indian fish which 
catches insects flying over tbe surface by bitting them with 
jets of water, exhibits an adjustment of inner to outer rela- 
tions as special as that shown by tbe archer ; but consider- 
ing that in the fish, nothing more is implied than an auto- 
matic connexion between certain visual impressions and 
certain muscular contractions, it cannot be held that there 
is anything like the same complexity of correspondence. 
Similarly, though tbe strength of a spider^s web may be as 
specially adjusted to tbe demands to be made upon it, as is 
that of the engineer’s suspension-bridge ; yet there is no 
comparison between tbe two adjustments in respect of the 
variety and elaborateness of tbe actions by which they are 
achieved. 

What constitutes this excess of complexity ? It is con- 
stituted by the addition of generalities to specialities. Bach 
of these higher correspondences displaying what we call 
rationality, implies an adjustment of inner relations not 
simply to the particular outer relations perceived, but to 
sundry general relations not then perceived, but established 
by previous experience. And as we advance to corre- 
spondences of still greater complexity, we see that their 
leading characteristic is the increasing number of gene- 
ralizations recognized, and involved in the process of ad- 
justment. Indeed, the highest achievements of science, as 
exemplified in astronomy, show us that an exact adapta- 
tion of the actions of the organism to special actions in the 
envii'onment, supposes a pre-establishment of general re- 
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lations in the organism , parallel to all tLose general rela- 
tions in tte eliTironment wliich. these special actions imply. 


5 102 . There seems no place fitter than this^ for drawing 
att€mtion to the important fact that an approximately-con- 
fUmt ratio is maintained between the impressihilities and 
the of the organism, in so far as their complexity 

is concerned. In the lowest animal types we see a touch 
followed by a withdrawal of the part touched — a single 
stimulus followed by a single motion. Gradually as we 
ascend, abilities to receive increasingly-complicated impres- 
sions, and to perform increasingly-complicated actions pre- 
sent themselves. And the truth here to be observed is, 
that the heterogeneity of the stimuli which can be appre- 
ciated is in general proportionate to the heterogeneity of 
the changes which can be displayed. 

first, that survival of the fittest ensures this con- 
nexion. As every advance consists in the adjustment of 
Eome further internal relation to some further external rela- 
tion ; and as the ability to recognize the external relation 
IS useless unless there is an ability to modify the conduct 
appropriately ; it is clear that for the better preservation of 
life, the passive and active elements of the correspondence 
mast progress together. A power to perceive the direction 
distance of an object must he accompanied by a power 
to specialize the movements; otherwise it can be of no 
Bervme. The recognition of certain forms, colours, and 
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followed by a withdrawal of the part touched — a single 
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Note, first, that survival of the fittest ensures this con- 
nexion. As every advance consists in the adjustment of 
some further internal relation to some farther external rela- 
tion ; and as the ability to recognize the external relation 
is useless unless there is an ability to modify the conduct 
appropriately ; it is clear that for the better preservation of 
life, the passive and active elements of the correspondence 
must progress together. A power to perceive the direction 
and distance of an object must be accompanied by a power 
to specialize the movements; otherwise it can. be of no 
service. The recognition of certain forms, colours, and 
motions, as those of an enemy, will not prevent destruction 
unless it is followed by such quick acts, such doublings, 
such leaps, as the enemy may be eluded by. Discrimination 
shown in the choice of materials for its nest, is so much 
^nlty thrown away unless the bird has sufficient construe, 
tive skill for nidification. It will not profit the savage to 
discover at what seasons and what times of the tide par- 
lacnlar fish are to be caught, unless he has dexterity enough 
to make and use hooks or nets for catching them. Every- 
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wliere it must on tlie average happen that each additional 
differentiation of the perceptions^ opening the way for an 
additional differentiation of the actions, fails to benefit the 
species, and therefore fails to be established in the species 
unless there goes along with it an additional differentiation 
of the actions. 

This connexion between progress in the impressibilities 
and progress in the activities, is, indeed, otherwise necessi- 
tated ; for they so act and react that the advance of either 
involves the advance of both. The general relation between 
irritability and contractility, which, in the lowest types of 
animal life, constitute one indivisible phenomenon, is a 
relation which the regulative and the operative divisions of 
the organism maintain throughout all their complications. 
They are co-ordinate in their origin ; they are co-ordinate in 
their manifestations ; they are co-ordinate in their evolution. 

This truth becomes conspicuous when we contemplate the 
two functions under their most general forms — sensation 
and motion. Given an organism with certain sensory and 
motor faculties, what will happen from the increase of 
■either? Higher powers of motion and locomotion must 
bring the organism into relation with a greater number of 
objects ; and must therefore multiply its impressions. 
Higher impressibility must subject the organism to more 
frequent stimuli to action ; and so must multiply its motions 
and locomotions. Again, varied activities entail variety 
among the relations in which a creature puts itself towards 
surrounding things; and hence entail variety among the 
modes in which surrounding things affect it. Conversely, 
the more various the impressions receivable from surround- 
ing things, the greater must be the number of modifications 
in the stimuli given to the motor faculties ,* and hence, the 
greater must be the tendency towards modified actions in 
the motor faculties. Thus the progress of each is involved 
with the progress of the other, in respect both of activity 
and complexity. 
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This inevltablo slnuiltaneitj in the developTiiCTit of tho 
flirective and executive faculties^ wiil^ however, be most 
el earl V seen on analyzin-g* a few cases. Take as one^ the 
abiiitv to recog*nize direction in space. At first this seems 
to imply development of the sensitive part of the nature 
onlv : an expansion of the retina sufficiently great to admit 
of iis components being separately affected by images 
hiiliog on them. But a little consideration shows that 
Siunerliing more is required than ability to perceive differ- 
ences between the i^ositions of images on the visual tract. 
Taken alone^ these differences are meaningless. They como 
to have meaning only when they are severally connected in 
the organism with those differences of motion required to 
bring its surface into contact with the things seen. Mere 
ocular impressions do not of themselves give ideas of space. 
Such ideas are products of a growing experience which 
proves that these impressions are due to objects that can be 
touched by particular muscular adjustments. Direction, 
therefore, cannot be perceived until there is a motor appa- 
ratus sufficiently developed to effect specialized movements. 
Consequently, the ability to perceive direction and the ability 
to take advantage of the perception, are necessarily connate. 
The recognitions of distances, of velocities, of bulks, of 
shapes, obviously imply the like conditions. So, too, is it 
with the variations of surfaces indicated by lights and 
shades : these variations have to be disclosed by corre- 
sponding variations in the adjustments of the muscles, 
before lights and shades can be interpreted. No definite 
idea of weight, as connected with visual appearances, can 
be arrived at until there is a power of lifting, either by jaws 
or hmbs Nor can degrees of hardness and unlikenesses of 
texture be perceived in surrounding objects, faster than the 
manipulative organs are perfected. Indeed, as these 

Imt instances show us, the inter-dependence is even more 
mtjmate than above alleged ; for besides being required for 
e interpretation of impressions, muscular aid is^ required 
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even for tTie reception of impressions in tlieir liiglier forms. 
Perfect vision implies a focal adjustment of tlie eyes, an 
adjustment of tlieir axes to tlie requisite convergence^ a 
turning of tliem botli towards tbe object, sometimes a turn- 
ing of tbe bead in tbe same direction, and sometimes also a 
turning of tbe body : all wbicb preparatory acts are per- 
formed by muscles. Neither taste nor smell can be acute 
unless tbe muscles of tbe tongue and tbe cbest do tbeir 
parts in moving about tbe food or drawing in tbe air. 
Hearing, too, is imperfect unless tbe memhrana tympani is 
strained by its muscles so tbat it vibrates in concord with 
eacb successive sound. Above all, tbe pei'ceptions reached 
through touch show this dependence on the motor appa- 
ratus. A sensitive skin is but a small part of tbe require- 
ment, as any one may prove by closing bis eyes and apply- 
ing bis bare arm or leg to an unknown object. Tactual 
sensations are combined into ideas of extension, form, soli- 
dity, only when this sensitive skin is distributed over sur^ 
faces capable of deriving simultaneous or rapidly-succeed- 
ing sensations from different parts of. tbe things touched ; 
and these sensations must be joined with those muscular 
sensations accompanying tbe simultaneous and successive 
adjustments of tbe sensitive surfaces. There must be limbs 
to effect the larger and simpler adjustments, with append- 
ages at tbe ends of them to effect tbe smaller and more 
elaborate ones. And only in proportion as these mot^r 
agencies become complex, can there be complexity in the 
tactual perceptions. But these motor agencies — these limbs 
and appendages with all tbe muscles they are moved by, are 
also tbe locomotive and manipulating organs ; and the same 
completeness of structure wbicb fits them to receive com- 
pound impressions, filts them to perform compound opera- 
tions. Tbe evolution of tbe sensitive or directive apparatus^, 
is thus inseparable from tbe evolution of tbe muscular or 
executive apparatus. 
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§ 163. Tills all-essential relationship must detain us 
somewhat longer. It will be instructive to glance at the 
inter-dependence of the recijpio-motor functions and the 
dirigo-motor functions (§ 18) as exhibited in the concrete. 
I refer to the sundry striking instances which the animal 
kingdom presents of unusual sagacity co-existing wdth 
unusual development of organs which^ by the help of com- 
plex muscular arrangements^ give complex tactual im- 
pressions. 

Why touch, the simplest and earliest sense, should, in its 
higher forms, be more than any other sense associated with 
the advance of intelligence, will perhaps seem difficult to 
understand. The explanation lies in the fact that tactual 
impressions are those into which all other impressions have 
to be translated, before their meanings can be known. If 
we contemplate the general relation between the organism 
and surrounding objects, we see that before they can affect 
it, or it can affect them, in any important way, there must 
be actual contact. Eating, breathing, locomotion, the 
destruction of prey, the escape from enemies, the formation 
of nests and burrows, the bringing up of young, all imply 
mechanical actions and reactions between the animal and its 
environment. The space-penetrating faculties serve but as 
guides to these mechanical actions ; and the impressions 
they receive are primarily used but as symbols of tangible 
properties and the relations among them. Hence, only as 
fast as the impressions gained through the skin and 
muscles become varied and complex, can there be a com- 
plete translation of the varied and complex impressions 
gained through the eyes, ears, and nose. The mother 
tongue must be as copious as the foreign; otherwise it 
cannot render all the foreign meanings. And thus, as seen 
in the facts referred to, a highly-elaborated tactual appa- 
ratus comes to be the uniform accompaniment of superior 
intelligence. But let us look at these facts. 

Each great division of the animal kingdom supplies them. 
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The GejiJialo^oday which in sagacity go far "beyond all 
other Mollusca, are stmcturally distingaished from them 
in having several arms by which they can grasp an object 
on all sides, at the same time that they apply it to the 
mouth. Again, the crabs, which similarly stand at the 
head of the sub-kingdom Artimdata, bring their claws and 
foot-jaws simultaneously to bear on the things they are 
manipulating. Merely glancing at these instances furnished 
by the invertebrate classes, let us devote our attention to 
those which the vertebrate classes furnish. 

It will be admitted that, of all birds, parrots have the 
greatest amount of intellect. "Well, if we examine in what 
they differ most from their kindred, we find it to be in 
development of the tactual organs. Pew birds are able to 
grasp and lift up an object with the one foot while standing 
on the other. The parrot, however, does this with ease. 
In most birds the upper mandible is scarcely at all move- 
able. In the parrot it is moveable to a marked extent. 
Generally, birds have the tongue undeveloped and tied 
down close on the lower mandible. But parrots have it 
large, free, and in constant employment. Above all, that 
which the parrot grasps it can raise to its beak ; and so 
can bring both mandibles and tongue to bear upon what its 
hand (for it is practically a hand) already touches on several 
sides. Obviously no other bird approaches to it in the 
complexity of the tactual actions it performs and the tactual 
impressions it receives. 

Among mammals it is unquestionable that as a general 
rule the Ungidculata, or those which have limbs terminating 
in separate digits, are more intelligent than the Ungidata, 
or hoofed animals. The feline and canine tribes stand 
psychologically higher than cattle, horses, sheep, and deer. 
Now, that feet furnished with several sensitive toes cau. 
receive more complicated impressions than feet ending in 
one or two masses of horn, is manifest. While, by a hoof, 
only one side of a solid body can be touched at once^ the 
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divided toes of, for example, a dog, can simultaneously 
touch the adjacent sides of a small body, if not the opposite 
sides. And when we remember how those toed quadrupeds of 
higher types, which cannot grasp with their leet, can never- 
theless use them for holding down what they are tearing or 
gnawing, we see that they can recognize tangible relations 
of some complexity. Moreover, when we meet with any 
marks of sagacity among hoofed animals, as in the horse, 
we find that the lack of sensitive extremities is partly com- 
pensated for by highly sensitive and mobile lips, which have 
considerable powers of prehension. Here we are 

naturally reminded of the most remarkable, and perhaps the 
most conclusive, instance of this connexion between deve- 
lopment of intelligence and development of the tactual 
organs — that seen in the elephant. I say most conclusive, 
because the elephant is markedly distinguished from allied 
tribes of mammals, alike by its proboscis and by its great 
sagacity. The association between the operative and regu- 
lative faculties stands out the more conspicuously, from the 
endowment of both being exceptional. On the intellect of 
the elephant there is no need to dwell : all know its supe- 
riority. The powers of its trunk, however, must be enume- 
rated. Note first, its universality of movement in respect 
of direction. Unlike limbs, the motions of which are in 
most mammals more or less confined to the vertical plane, 
its flexibility gives it as. wide a range of positions as the 
human arm can take — ^wider, indeed, than can be taken by 
a single arm ; and thus the elephant can ascertain the 
relations in space, both of its own members and of sur- 
rounding things, more completely than all other creatures 
save the Poimates. Again, the trunk can grasp bodies of 
every size, from a pea to a tree stump; and by this 
means can perceive a far greater variety of tangible forms 
than any of the lower mammalia. The finger-like projec- 
tion with which the trunk terminates, is affected by minor 
variations of surface ; and so, textures and the details of 
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sliape can be made ont^ as well as general extension. Its 
ability to lay bold of and to lift bodies of many sizes and 
natures^ opens tbe way to a knowledge of weight as con- 
nected with visible and tangible attributes. The same 
power of prehension^ used as it habitually is for the 
breaking-off of branches^, bring's experiences of the tenacity 
and elasticity of matter; and when employed_, as these 
branches often are^ for driving a\Yay flies^, the swinging of 
them about must yield impressions even of momentum — 
impressions which the ability to throw small bodies (as 
gravel over the back) must tend to strengthen. Furtheiv 
the trunk^s tubular structure fits it for many hydraulic 
experiments^ that disclose sundry mechanical properties 
of water unknown to other quadrupeds ; and this same 
peculiarity^ rendering it possible to send out strong 
blasts of air which produce motion in the light bodies 
adjacent^ so brings yet another class of experiences , Thus, 
the great diversity of tactual and manipulatory powers 
possessed by the elephant^s proboscis, is not less remark- 
able than is the creature^ s high sagacity — a sagacity which, 
dwelling in so ungainly a body, would otherwise be inex- 
plicable. Passing to the Primates^ we find re- 

peated, under other forms, this same relation between 
evolution of intellect and evolution of tactual appendages. 
Not more in the contrasts between them and inferior 
mammals is this seen, than in the contrasts between the 
genera of the Primates themselves. The prehensile and 
manipulatory powers of the lower kinds are as inferior as 
are their mental powers. On ascending to the very 
intelligent anthropoid apes, we find the hands so modified 
as to admit of more complete opposition of the thumb and 
fingers ; the bones of the forearms so articulated as to give 
the hands greater powers of rotation ; the arms attached 
to the body in such a manner as allows them increased 
range of lateral movement. In all the more developed of 
the order, the fore-limbs are so. constructed that an object 
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can be grasped in one band while it is being manipulated 
by the other, or by the lips and teeth — can be held at the 
most convenient distance from the eyes — can be applied to 
any part of the body, or any neighbouring object. So 
that far more complex perceptions of size, shape, structure, 
texture, hardness, weight, flexibility, tenacity, &c., and of 
their various combinations, can be reached by them than 
are accessible to creatures whose limbs are less elaborately 
constructed. 

How, in man, recipio^motor and dirig o ‘motor structures 
and functions are both still further elaborated, scarcely 
needs saying. As contemplated from an obverse point of 
view, the connexion between them is abundantly exempli- 
fied in works on natural theology. All that we need here 
notice is the extent to which, in the human race, a perfect 
tactual apparatus subserves the highest processes of the 
intellect. I do not mean merely that the tangible attributes 
of things have been rendered completely cognizable by the 
complex and versatile adjustments of the human hands, and 
that the accompanying manipulative powers have made pos- 
sible those populous societies in which alone a wide intelli- 
gence can be evolved. I mean that the most far-reaching 
cognitions, and inferences the most remote from perception, 
have their roots in the definitely -combined impressions 
which the human hands can receive. 

This inter-dependence of the impressibilities and activities 
as displayed in the course of human progress, is so striking 
and instructive as to demand special attention, even at the 
cost of a further suspension of the general argument. 

§ 164. All developed science, consisting as it does of 
quantitative prevision — dealing as it does with measitred 
remits, is lineally descended from that simplest kind of 
measurement achieved by placing side by side the bodies 
held in the hands. Our knowledge of the forces governing 
the Solai' System is exprca^d in terms that are reducible. 
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by an ultimate analysis, to equal units of linear extension, 
wliick were originally fixed by tke direct apposition of like 
natural objects * And tke undeveloped sciences that kave 
not yet passed tke stage of qualitative prevision, depending 
for tkeir advance, as tkey do, either on experiments re- 
quiring skilful manipulation or on observations implying 
dissection and otker analogous procedures, could not kave 
reached this stage in tke absence of a highly-developed 
manual dexterity. 

But this intimate connexion between tke directive and 
executive faculties, is even still more clearly to be traced 
in certain other phenomena of civilization. This mutual 
dependence of tke regulative and operative powers, which 
Anaxagoras had a glimpse of when he uttered his hyper- 
bolical saying that animals would have been men had they 
had hands, is remarkably and conclusively exemplified in 
the reciprocity of aid between the Sciences and the Arts. 
It needs but a little analysis to show that under their 
psychological aspects. Sciences and Arts represent what in 
their lowest forms we call sensory and motor processes. 
The perceptions gained through sensory organs and the 
actions performed by motor ones, respectively rise, by com- 
bination, into scientific generalizations and manufacturing 
operations. A comparison of the extremes does not very 
obviously show this ; but on looking at the transitions the 
filiation becomes manifest. It cannot be denied that the 
complex perceptions of which each sense is the agent, 
together with the still more complex perceptions reached by 
co-operation of several senses, are forms of the organism^s 
impressibility ; nor that the combinations, more and more 
involved, of motive, locomotive, and manipulative powers, 
are forms of the organism^ s activity. It cannot be denied 
that out of these complex perceptions, woven into general 
ideas still more complicated, finally arise the previsions of 


• For explanation, see essay oii “ The Genesis of Science.' 
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science ; nor that all handicx-afts, and after them the higher 
processes of production, have grown out of that loannai 
dexterity in which the elaboration of the motor faculty ter- 
minates. If, looking at the entire range of phenomena, we 
seek out the essential nature of the changes an organism 
goes through in adjusting ' itself to the environment — if we 
divide these changes, as we must, into those which external 
objects impress on it, and those by which it appropriately 
modifies its relations to the external objects — if we name 
these respectively, the directive changes and the executive 
changes ; we see clearly that sensations, perceptions, con- 
ceptions, generalizations, and all forms of cognition, come 
under the one, while contractions, locomotions, and all kinds 
of operations, come under the other ; and that Science and 
Art, so far as they are separable at all, belong, the one to 
the first division and the other to the last. 

This truth being recognized, we shall perceive the signi- 
ficance of the reciprocity of services between the Sciences 
and the Arts. Each great step towards a knowledge of 
laws has facilitated men^s operations on things; while 
each more successful operation on things has, by its 
results, facilitated the discovery of further laws. Astro- 
nomy and agriculture, geometry and the laying out of 
buildings, mechanics and the weighing of commodities — 
these were among the earliest relations of the two. Pre- 
sently geometry, as developed by artificers, acted on astro- 
nomy ; and astronomy reacted to the great advancement of 
geometry. Through the medium of the scales, mechanics, 
joined with the science of number, influenced the metal- 
lurgic arts, gave definite alloys, introduced metallic instru- 
ments, and by so doing advanced the accuracy of astro- 
nomical and other observations, and improved all those 
pfocesses of production for which metallic tools are em- 
ployed. Metallurgy, too, by supplying plane and concave 
mirrors, initiated optics ; and the first proposition in har- 
monies was reached by the help of strings and weights 
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wnicli tlie arts farnislied. As we adYance to modern times 
the connexion becomes increasingly conspicnons. We see 
it in tlie dependence of navigation on astronomy, mag- 
net ism^ and meteorology; and the aid rendered to mag- 
netic and meteorologic science by navig’ation — in the 
development of geology by mining, quarrying*, and well- 
sinking ; and the guidance which geology now gives to the 
search for coal, metals, and water. The compounds and 
elements with which chemistry deals were at first brought 
to light by the arts ; and the arts are now all more or less 
dependent on chemistry. There is scarcely an observation 
now made in science, but what involves the use of in- 
struments supplied by the arts ; while there is scarcely an 
art-process but what involves some of the previsions of 
science. This fact, that the mutual aid becomes 

ever more active, further elucidates the general truth wo 
are contemplating. For as, when tracing upwards the direc- 
tive and executive faculties, we found that their dependence 
on each other grows continually greater — that complete 
visual and tactual perceptions are impossible without com- 
plex muscular adjustments, while elaborate actions require 
the constant overseeing of the senses ; so, among these still 
higher cognitive and operative processes, we now find a 
reciprocity such that each further cognition implies elabo- 
rate operative aid, and each new operation implies sundry 
elaborate cognitions. 

These correlations are equally well, or even still better, 
seen in the objective appliances used. We may properly 
say that in its higher forms, the correspondence between 
the organism and its environment is effected by means of 
supplementary senses and supplementary limbs. All ob- 
serving instruments, all weights, measures, scales, micro- 
meters, verniers, microscopes, thermometers, &c., ^re 
artificial extensions of the senses ; and all levers, screws, 
hammers, wedges, wheels, lathes, &c., are artificial exten- 
sions of the limbs. The magnifying glass adds but another 
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lense to the lenses existing in the eye. The crowbar is bnt one 
more lever attached to the series of levers forming the arm 
and hand. And the relationship which is so obvious in 
tliese first steps, holds throughout. This being perceived, a 
meaning becomes manifest in the fact that the development 
of these supplementary senses is dependent on the develop- 
ment of these supplementary limbs, and vice versa. Accu- 
rate measmnng instruments imply accurate instruments for 
turning and planing ; and these cannot be made without 
the aid of previous measuring instruments of some accu- 
racy. A first-rate astronomical quadrant can be produced 
only by a first-rate dividing engine; a first-rate dividing 
engine can be produced only by first-rate lathes and cutting 
tools; and so, tracing the requirements backwards, it be- 
comes obvious that only by repeated actions and reactions 
on each other, can directive and executive implements be 
brought to perfection. Only by means of artificial limbs 
can artificial senses be developed ; and only through arti- 
ficial senses does it become possible to improve artificial 
limbs. 

Lastly, it may be remarked that not only do the direc- 
tive and executive elements of the correspondence develop 
hand in hand, but the complications they reach have analo- 
gous characters. That union of generalities vrith special- 
ities which we found to distinguish the highly-involved cog- 
nitions of Science, is visible also in the highly-involved 
operations of Art. Just as a particular conclusion in 
Science is reached by putting special data to a general prin- 
ciple, which general principle concreted by other data gives 
other conclusions ; so, a particular art-product is obtained 
by subjecting to special manipulations the material obtained 
by some more general process, which material subjected to 
dther manipulations, yields other art-products. 

§ 165. And now on returning from this long and elabo- 
rate digression, bringing with us the conceptions arrived at. 
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WO find tliat they serve greatly to elucidate the subject of 
the chapter — the increase of the correspondence in com- 
plexity. 

While tracing the inter-dcpendence of impressibilities 
and activities as they evolve into regulative and operative 
faculties of high orders^ the growing complexity of the 
correspondence has been illustrated in several ways. The 
progressing hetei-ogeneity of the impressions received 
through each sense has shown it ; and still more the pro- 
gressing heterogeneity of the combinations of impressions 
yielded by co-operation of the senses. The compounding 
and re-compounding of the muscular movements^ alike of 
each limb by itself and of the limbs and body together, 
have further exemplified it. Above all it has been shown 
in the advance of this reciprocity between the recipio-motor 
acts and the dirigo^motor acts, -which, becoming ever 
closer, becomes ever more involved; so that eventually a 
single accurate perception implies complex muscular ad- 
justments, and a single exact operation implies the guidance 
of complex perceptions. In all which it is manifest that, as 
alleged at the outset, advance in speciality of correspon- 
dence is in its higher forms achieved through advance in 
complexity of correspondence. 

How this increase of the correspondence in complexity 
which we have followed up through the higher animals to 
Man, has been continuing during civilization, has just been 
shown : the advance of the Sciences and the Arts abundantly 
exemplified it. One note-worthy fact, however, remains to be 
named. Human evolution, considered under this aspect, is 
not adequately represented objectively by the developing 
Sciences and the Arts. It must be looked at also on its sub- 
jective side as developing faculty. While there has been 
advance in the complexity of the cognitions and opera- 
tions that have been age by age attained to, there has 
been advance in the ability to receive complex cognitions 
and perform complex operations. 
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For scientific and artistic progress is due noo simply to 
■fclie accumulation of knowledge and of appliances : tlie im.- 
pressibilities and tlie activities have tliemselves grown to 
liiglier complications. There is evidence from various 
quarters that the minds of the inferior human races cannot 
respond to relations of even moderate complexity; much 
less to those highly-complex relations with which advanced 
science deals. According to the traveller Lieutenant 
'WalpolCj it is remarked of the Sandwich islanders^ by their 
teachers^ ^^that in all the early parts of their education, 
tliey are exceedingly quick, but not in the higher branches, 
that they have excellent memories, and learn by rote with 
wonderful rapidity, but will not exercise their thinking 
faculties.^^ That is to say, they can readily receive simple 
ideas but not complex ones. Again, of the Australians we 
read that some of them are very quick at acquiring know- 
ledge, but they have no power of combination or concentra- 
tion.'^^* The reports of Hindoo schools disclose, though in 
a less marked manner, the same fact. One of the reasons 
assigned in the United States for not educating negro 
children along with white children, has been that after a 
certain age they do not correspondingly advance in learn- 
ing — their intellects being apparently incapable of being 
cultured beyond a particular point.'’^ And this statement, 
which might else be suspected , of bias, agrees with that 
made respecting the same race in Africa by Sir Samuel 
Baker, who says ; — In childhood I believe the negro to be 
in advance, in intellectual quickness, of the white child of a 
similar age, but the mind does not expand— it promises 
fruit but does not ripen.^'^t So, too, of the Andaman chil- 
dren we read that they catch up words readily and repeat 
them, but seem incapable of connecting words with corre- 
sponding ideas.^*^ J Even the finest unci'vilized races show 

* See Proceedings of the Ethnological Society. 

t The Albert l^Tyanza. VoL I, p. 2S9. 

Trans. Eth. Soc. Hew Series, Vol. IV, p. 210,. 
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US tlie like limitation. Witkout genius for discovery, and 
incapable of generalizing/^ tbe New Zealanders are never- 
theless apt at acquiring tbe rudiments of learning 
^^boys at ten years of age are more intelligent than English 
boys ; but, as a rule, few New Zealanders could be taugbt to 
equal Englishmen in their highest faculties.^^ ^ In all these 
cases, as also in the minor cases continually occurring among 
ourselves of inability to understand reasonings passing a cer- 
tain degree of abstruseness, ,the interpretation is that the 
intellect has not reached a complexity equal to the com- 
plexity of the relations to be perceived. Not only with 
purely intellectual cognitions does this hold ; it holds also 
with what we distinguish as moral cognitions. In the 
Australian language there are no words answering to 
justice, sin, guilt. Among most of the lower races, acts 
of generosity or mercy are incomprehensible. That is to 
say, the more involved relations of human actions in their 
social bearings are not cognizable. We must therefore 
conclude that the complex manifestations, intellectual and 
moral, which distinguish the large-brained European from 
the small-brained savage, have been step by step made pos- 
sible by successive complications of faculty. 

Having, in the previous chapters, pointed out how greater 
length of life and higher degree of life accompany increased 
speciality and increased generality of correspondences, it is 
needless to dwell on the fact that where both these unite in 
producing correspondences of increased complexity, the like 
result must happen. It may be added, however, that not 
only is this true of the more complex intellectual guidance 
which, through the medium of Science, advances the Arts ; 
but it is true of the more complex emotional guidance 
which, by making social order possible, contribute to the 
greater individual safety that social order brings. 

♦ Th.oinpsoxi\Kew Zealand. YoL I, pp. 85-G. 
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CHAPTER IX. 

THE CO-OUDIXATION OF CORRESPONDENCES. 

§ 166. Fully to comprehend the increase of the corre- 
spondence between the organism and its environment, in 
speciality, in generality, and in complexity, it is requisite 
to contemplate the facts under yet another aspect. W^e 
1 must look at the general conditions by fulfilment of wliicli 
: these more elaborate adjustments of inner to outer rela- 
tions are made possible. The performance of a compound 
action in response to a compound impression, implies some- 
thing more than a susceptibility to each of the several 
elements constituting the compound impression, and a 
power to effect each of the several motions constituting the 
compound action. It implies that the constituent sensa- 
tions and contractions shall be combined after a particular 
manner — shall be co-ordinated; and the perfection of the 
correspondence will vary as the perfection of the co- 
ordination. 

Let us take first a simple case, as that of the actions 
needed for escape from an enemy. When we rise from 
creatures in which the motion of some conspicuous adjacent 
object is responded to by random muscular movements, to 
creatures in which the muscular movements are such as to 
carry the body away from the dangerous object; we rise 
to an adjustment of at least two joined relations in the 
organism to two joined relations in the environment. 
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Tlie strong visual impression produced by tbe adjacent 
moving object being tbe stimulus to activity ; tben^ that tbe 
activity may be of t;be right kind, sucb modification of tbe 
impression as depends on tbe direction of tbe body in space 
must be recognized, and tbe activity modified accordingly. 
Tbe impression wbicb indicates dangerousness and that 
wbicb indicates position, must together control tbe motor 
changes ; and tbe control must consist in so ordering their 
respective amounts that the resulting motion may carry tbe 
organism away from tbe source of danger. When distance 
as well as direction becomes cognizable, and when tbe colour 
and shape of tbe object are distinguished as well as its mass, 
the stimulus is composed of a much greater number of ele- 
ments, united after a special manner ; and the more rapid,, 
skilful, and varied tbe consequent actions become, tbe more 
elaborate and more perfect are tbe implied combinations 
of motor changes. While just as a wrong combination of 
motor changes involves a fall or other failure of action ; so, 
a wrong combination of tbe separate stimuli entails a mis- 
taken perception. 

Space need not be occupied in tracing up these simple 
kinds of co-ordination. It is obvious that throughout the 
series of increasingly-compound perceptions, including even 
tbe recognitions of localities by identification of surrounding 
objects, tbe constituents of each perception co-operate after 
a particular manner; and that, as especially seen in this 
case of localities, it is only in virtue of a definite relation- 
ship among them that a definite perception is possible. No 
less obvious is it that tbe increasingly- complex actions by 
wbicb higher creatures achieve their ends, succeed only in 
as far as tbe muscular contractions implied are fitly regu- 
lated in their order, their amounts, and them modes of con- 
junction. 

§ 167. Advancing from these cases in wbicb tbe directive 
stimuli, though heterogenous, are made up of elements that 
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are simultaneously present to the senses, to the cases in 
wWch some of their elements are present to the senses and 
some not , we meet with a sensory co-ordination of a new 
and higher order. And where the responding motions, no 
longer occurring as an inseparable group, are divided by 
intervals that vary according to circumstances, we see a 
parallel progress in motor co-ordination. A creature which 
when pursu'ed runs to its burrow, supplies us with an in- 
stance oi the one; while an instance of the other occurs 
in any process which, like the building of a nest, is 
effected by instalments variously interrupted by other pro- 
cedures. From the stage in which a single past 

impression unites with many present ones to compose a 
special stimulus, and in which the action completed at in- 
tervals IS tolerably homogeneous in character, the advance 
is towards a union of many past impressions with present 
ones, and towards a kind of action increasingly heteroge- 
neous in its instalments, as well as in the manner of their 
succession. In men^s daily transactions, the complex 
sights, sounds, and muscular sensations, serving for im- 
mediate guidance, are co-ordinated with recollections of the 
persons, places, things, events, to which those transactions 
refer; and one who mistakes the hour at which certain 
business is to be done with certain people at a certain 
office, shows us how a failure arises from imperfect co- 
ordination of the past and present impressions constituting 
the directive stimulus. The operations by which wheat is 
sown, weeded, reaped, stacked, thrashed, winnowed, taken 
to market, and sold, compose a series of widely-different 
groups of actions (each consisting of many minor groups), 
divided by dissimilar and variable intervals, all combined 
to achieve a single end; and to achieve it they must be 
aSjusted in a particular manner. The elaborateness of 
these advanced correspondences in which time past, time 
present, and time future are alike involved, and which have 
simultaneous reference to sundry places in space, is an 


372 


general synthesis. 


are simultaneously pi’esent to the senses^ to the cases in 
which some of their elements are present to the senses and 
some not, we meet with a sensory co-ordination of a new 
and higher order. And where the responding motions, no 
longer occurring as an inseparable group, are divided by 
intervals that vary according to circumstances, we see a 
parallel progress in motor co-ordination. A creature which 
when pursued runs to its burrow, supplies us with an in- 
stance oi the one; while an instance of the other occurs 
in any process which, like the building of a nest, is 
effected by instalments variously interrupted by other pro- 
cedures. From the stage in which a single past 

impression unites with many present ones to compose a 
special stimulus, and in which the action completed at in- 
tervals is tolerably homogeneous in character, the advance 
is towards a union of many past impressions with present 
ones, and towards a kind of action increasingly heteroge- 
neous in its instalments, as well as in the manner of their 
succession. In men^s daily transactions, the complex 
sights, sounds, and muscular sensations, serving for im- 
mediate guidance, are co-ordinated with recollections of the 
persons, places, things, events, to which those transactions 
refer ; and one who mistakes the hour at which certain 
business is to be done with certain people at a certain 
office, shows us how a failure arises from imperfect co- 
ordination of the past and present impressions constituting 
the directive stimulus. The operations by which wheat is 
sown, weeded, reaped, stacked, thrashed, winnowed, taken 
to market, and sold, compose a series of widely-different 
groups of actions (each consisting of many minor groups), 
divided by dissimilar and variable intervals, all combined 
to achieve a single end; and to achieve it they must be 
aSjusted in a particular manner. The elaborateness of 
these advanced correspondences in which time past, time 
present, and time future are alike involved, and which have 
simultaneous reference to sundry places in space, is an 


THE CO-ORHinmON OF CORRESPONDENCES. 


373 


elaborateness measured by the number of past impressions 
compounded wifch present ones^ and past actions com- 
pounded with present ones. But the all-essential thing is 
the definiteness with which the combination is adapted to 
the combination of external circumstances — ^the goodness 
of the co-ordination. 

§ 168. A still higher species of co-ordination growing 
imperceptibly out of the last, and vaguely seen even m the 
illustrations just given^ involves not simply the union of 
past with present specialities^ but the union of generalities 
with both. The perception received yesterday when the 
barometer stood at ^^Fair/^ together with the perception 
received to-day, when it stands at Change/^ bring no con- 
clusion unless joined to the generalization that a fall of the 
mercurial column commonly indicates rain. Nay, before a 
true inference can be drawn for to-morrow^s guidance, these 
data must be joined with the further generalization, that 
only when the air is charged with water to a certain degree 
is rain indicated by a falling barometer. In other cases, as 
in that of a physician prescribing for his patient, many 
remembered observations of bygone symptoms, many ob- 
servations of existing ones, and many general truths serving 
to interpret the changes that have taken place, must enter 
into that directive process which terminates in an ajopro- 
priate course of treatment. 

But the most developed form of co-ordination is that 
exhibited by quantitative science. In this, not only must 
specialities be combined with generalities after a perfectly 
definite manner; but there must be perfect definiteness 
in each constituent of the combination. The perceptions 
by which the data are obtained must have their elements so 
exactly co-ordinated as to give measured results. The laws 
of dependence must be so known that they can be expressed 
numerically. And the process by which, out of data and 
laws, the prevision is finally evolved, must have each step 
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united witl. preceding and succeeding steps in a mode tliat 
is quite specific. An estimate of the horse-power required 
to move a given steam-vessel at a specified speedy involves 
these general truths : — that the resistance encountered by 
a bodv mo\dng through fluid varies as the square of the 
velociV ; that the area opposed by a vessel to the water 
varies as the squares of its dimensions ; that the ton- 
nage varies as the cubes of the dimensions ; with sundry 
others. Particular forces, weights, specific gravities, 
lengths, breadths, depths, have to be combined with these 
general truths, each with each ; and the results have to be 
further combined after particular modes. If one of the 
generalities be applied to the wrong specialities — if the 
formula for resistance be brought to bear, not on the figures 
representing sectional area, but on those representing ton- 
nage — ^if the data be inexact, or the principles be misunder- 
stood, or the calculation be erroneously performed, that is 
— if there be imperfect co-ordination of the various mental 
at^ts involved ; a false conclusion is reached : there is a 
failure of cognition: the internal relations are not rightly 
adjusted to external ones, as is proved by the result. 

It will further elucidate both this doctrine of co-ordina- 
tion and the general doctrine of correspondence, if we con- 
sider how, for the perfect adjustment of inner to outer 
relations, there must exist in the first, elements and changes 
symbolizing all the essential elements and changes in the 
last. Undeveloped life is led by associations among some 
of the superficial attributes of things. Developed life is 
led by associations among those fundamental attributes on 
which the actions of the things depend. There is no in- 
variable connexion between a loud sound and an adjacent 
enemy ; and hence, creatui'es in which one of these serves 
as an index to the other, are often wrong in the adjustments 
of their internal relations to external ones. But the con- 
nexion between linear dimensions and solid contents, or 
between velocity and momentum, is constant, and therefore * 
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affords infallible guidance. Before tbis infallible guidance 
can be had, howeyer, all tbe elements of the relation must 
be known. Whenever a group of inner relations, or cogni- 
tion, is completely conformed to a group of outer relations, 
or phenomenon, by a rational process — whenever there is 
what we call an understanding of the phenomenon — ^the 
composition of the phenomenon is, in a sense, paralleled 
by the composition of the cognition. The law that the 
momentum of a moving body varies as its velocity mul- 
tiplied into its weight, cannot be known until there exist 
in the mind conceptions answering to momentum, velocity, 
and weight; it cannot be known until there exist in the 
mind ideas of time, space, and matter, without which velo- 
city and momentum are inconceivable ; it cannot be known 
until there are processes of thought answering to those 
quantitative connexions which varies as and multiplied 
into indicate ; nay, the law cannot be known until the 
states of consciousness symbolizing time and space, are so 
co-ordinated as to symbolize velocity ; nor until the states 
of consciousness symbolizing velocity and weight are so 
co-ordinated as to symbolize momentum ; nor until these 
three are a^ain co-ordinated according to those laws of 
relation implied by varies as and multiplied into.^^ 
That is, every attribute necessarily involved in the pheno- 
menon must have its internal representative ; and the 
several laws of dependence among these attributes must be 
each represented by some constant relation among their 
representatives. 

These facts bring out into yet clearer light, the general 
doctrine variously presented in the preceding chapters. That 
in these highest manifestations of Life produced by the cul- 
ture of civilization — ^these quantitative previsions which im- 
ply such intense vital action while they so greatly subserve 
self-preservation by facilitating commerce and the arts — 
there should be this elaborate and complete co-ordination 
of inner relations to symbolize outer relations, serves as a 
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crowning illustration of tlie trutlis^ that Life is tne main- 
tenance of a correspondence between the organism and its 
environment^ and that the degree of Life varies as the degree 
of correspondence. The many proofs which have been 
given that the Hfe and the correspondence advance hand in 
hand^ become doubly conclusive on finding that the two 
culminate together. 
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CHAPTER X, 


THE INTEGRmON OF COIillESPONDENCES. 

§ 169. There is one more point of view from whicli tlie 
phenomena of Life mnst be contemplated. We have to 
note how^ out of co-ordination, there grows up integration. 
Compound impressions, as well as the compound motions 
guided by them, continually approach in their apparent 
charactei's to simple impressions and simple motions. The 
co-ordinated elements of any stimulus or of any act ever 
tend towards union ; and eventually become distinguishable 
from one another only by analysis. Further, the connexion 
between stimulus and act also becomes constantly closer; 
so that at last they seem two sides of the same change. 

Only by virtue of tl^ law do the higher kinds of corre- 
spondence become possible. In its ^sence, complex im- 
pressions could not generate complex actions with the 
needful rapidity ; nor would there be time for that immense 
multiphcity of adjustments which developed life displays. 
If the two organic changes which constitute sensation and 
motion, did not, in superior creatures, follow with greater 
rapidity than the withdrawal of a snail into its shell follows 
the touch of its horn, all those correspondences with the 
environment which imply any quickness of adaptati5n 
would be impracticable. If the period that elapses between 
the gaze of a young child at a stranger and the fit of crying 
that follows (a period during which the component visual 
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impressions are being co-ordinated), were liabitnally paral- 
leled in the perceptions of adults — if compound cognitions 
were not formed, and the appropriate operations produced 
by them, in periods incomparably briefer, human life would 
cease. 

The necessity for this progressive integration will be 
most clearly understood if, regarding sensations as symbols 
and perception as the interpretation of groups of symbols, 
we observe what takes place with verbal symbols and the 
meanings they convey. Where intelligence is but little 
evolved, a single sensation, as of scent, serves the organism 
for an index of the combined attributes with which such 
scent is connected ; and similarly, in undeveloped language 
a simple sound is used to indicate a complex idea. In 
either case, this system answers very well within narrow 
limits. But a large increase in the number of correspon- 
dences requires another system. By scent, only some 
objects can be distinguished : many are scentless. Simple 
sounds and marks are too few in number to represent 
any considerable variety of ideas. Hence, in either case, 
compound symbols must be used before there can be a 
great multiplication of the correspondences. Things that 
are without odour, and things that are alike in odour, can 
be divided into sub-classes when impressions of colour and 
size, as well as of scent, can be appreciated. And when 
simple sounds are endlessly modified by articulations, and 
simple signs are replaced by composite signs, it becomes 
possible verbally to indicate an infinity of objects, acts, 
qualities, &c. But on what condition only does this more 
elaborate language become serviceable ? or, to confine the 
attention to one division of it — ^What is required before 
composite written signs can supplant simple written signs ? 
It is requii’ed that the constituent elements of each com- 
posite sign shall be so eflficiently co-ordinated, so rapidly 
united in the act of perception, so integrated, as to become 
practically one. Had the letters that make up every word 
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to "be separately identified^, as tlie child identifies them when 
learning to read^ the system would be of little or no use. 
Ahle^ though it might be, to express with precision all 
verbal articulations^ it could never compete with the limited 
system of simple signs, did it remain thus cumbrous in its 
application. Similarly with the primordial language of 
perception. If the several colours, size, shape, motion, 
direction, and distance, of an object, had to be successively 
identified by the creature perceiving it — ^if the object had 
to be spelled out in this deliberate fashion ; the method of 
recognition by combined sensations would yield in utility to 
the method of recognition by a single sensation. Universal 
in its powers, it would yet be too slow of use to satisfy 
the requirements. In both cases, however, the pro- 
gressive integration of the component correspondences 
removes this difficulty, by practically reducing the com- 
pound signs to simple ones. A word made up of a dozen 
letters comes eventually to be recognized as quickly as 
a single letter. The host of impressions involved in the 
perception of a carriage, seemingly take no more time to 
receive and interpret than a single sound or taste. And .thus 
there is immeasurable gain in the speciality of the corre- 
spondences, without loss in their rapidity. Let us glance 
at the results. 

§ 170. It is needless to dwell on the apparent simul- 
taneity with which the many visual sensations given us by 
an object, arouse those ideas of tangible extension, of resist- 
ance, of texture, with which experience has joined them : 
the entire group of sensations and the inferences drawn 
from them, seeming to constitute but a single state of con- 
sciousness. Nor is it requisite to do more than indicate the 
exceeding precision with which the most complex assem- 
blages ■ of these symbols are instantly distinguished from 
nearly identical assemblages; as shown in our ability to 
recognize by a single look, a particular person, and even his 
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particular mental state. But to convey a vivid, idea of tlie 
manner in wliicli tMs integration of correspondences sub- 
serves tbe perceptions^ it will be well to describe an experi- 
ment showing its extreme strength and rapidity. 

We judge of distance by at least three separate indica- 
tions. When the observed object is known to us^ the angle 
it subtends^ or^ rather^ the space which its image covers on 
the retina^ aids in the estimate. The particular focal adjust- 
ments which the eyes undergo to obtain distinct vision^ and 
which are accompanied by certain muscular sensations^ assist. 
And the muscular sensations accompanying due convergence 
of the visual axes^ supply a third evidence. In ordinary 
vision these indications agree. But by that ingenious in- 
strument of Professor Wheatstone'^s invention — the Pseudo- 
scope — the last two are made to contradict each other. 
The muscular actions by which the visual axes are adjusted 
being the more marked^ and accompanied by the otronger 
sensations, give the preponderating evidence ; and the result 
is that when looked at through the Pseudoscope, convex 
objects seem concave and concave objects seem convex. By 
particular management, however — that is, by adding to the 
evidence from focal adjustment some further evidence — the 
verdict of consciousness may be suddenly reversed. If, 
after contemplating the inside of a cup and wondering at its 
apparent convexity, the cup be turned latei’ally little by 
little, so that the outside gradually comes into view and 
the opening grows more elliptical, there presently arrives a 
time when the perception all at once changes, and the cup 
is seen under its ordinary aspect. Now the fact here to be 
remarked as so significant, is the impossibility of any inter- 
mediate or hesitating judgment. Notwithstanding the con- 
flict of evidence, there is, save at the moment of change, 
a definite perception either of concavity or of convexity. 
The perception is not incomplete or obscure, but perfectly 
distinct. The preponderating impressions dragging with 
them aU those other impressions which they habitually 
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implj^ produce tlie same effect as tliougli tliese other im- 
pressions were actually received^ instead of tlie opposite 
ones being received. The co-ordinated sensations have 
become ao integrated that no considerable part of the 
group can be present to consciousness without the whole 
group being present. 

With the executive processes as well as with the directive 
processes, this integration takes place. A long-employed 
combination of muscular actions is at last almost undecom- 
posable. The tricks of walk, of attitude, of manual action, 
which children acquire, and of which it is so difficult to 
break them, furnish examples. We have another example 
in stammering, which, commencing as it often does with 
imitation, becomes, when once established, next to incur- 
able. So, too, is it with peculiarities of handwriting. The 
motions of the fingers having by years of practice been co- 
ordinated in a particular manner, cannot be otherwise co- 
ordinated without a degree of labour to which few are equal. 
Though, by moving them slowly and with attention, the 
fingers may be made to produce differently- formed letters ; 
yet, on the attention being relaxed and the usual speed 
resumed, the letters re-acquire their old characters. Simi- 
larly in all handicrafts, chains of perpetually -repeated mus- 
cular actions, however complex, eventually approximate in 
rapidity and ease to simple motions ; and, at the same time, 
cease to be capable of modified adjustment — tend more and 
more to produce one another automatically — gi'ow insepa- 
rable — ^become integrated. 

Similar integrations go on between cognitions and the 
operations guided by them. In the child learning to walk, 
or to lay hold of a neighbouring object, or to pronounce a 
word, there is a deliberate and conscious modification of the 
motions in obedience to the sensations. But in after-yeafs 
the various muscular adjustments by which, from minute to 
minute, the intentions are fulfilled, follow the will instanta- 
neously and without oversight of the intellect. While 
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absorbed in gossip, tbe seamstress makes stitcb after stitch 
by a co-ordination of sensations and actions that has become 
next to instinctive. When deep in thought— absent in 
mind/" as the phrase is— the occurrence of particular per- 
ceptions will often be unconsciously followed by the actions 
appropriate to them ; sometimes with ludicrous effect. The 
start on one side caused by a loud noise close at hand^ or 
the throwing out of the arms to regain the balance after 
having slipped, shows us how directive and executive pro- 
cesses, originally quite distinct, come to be so united tnat 
one follows the other not only instantly and without voli- 
tion, but often without the possibility of prevention. Even 
where the impressions and motions are both extremely com- 
plex, the law may be traced ; witness the feats of a skilful 
billiard-player. In one of his strokes we see the relative 
positions of the three balls to one another, to the cushions, 
and to the pockets, all united into a complex visual impres- 
sion co-ordinated with the greatest nicety ; we see the direc- 
tion of the cue, its adjustment to the ball, the strength of 
its impact, and the quality of its impact, all accurately modi- 
fied to suit the requirements ; and we see that by long habit 
the compound impression has been so united with the com- 
pound action, that the one follows the other almost mecha- 
nically. IsTo reasoning or calculation is required ; or, indeed, 
is permissible. For it is notorious that in games of skill, 
any lengthened consideration or active interference on the 
part of the higher faculties, almost inevitably causes a 
failure. The direct guidance that has been established 
between the constituent sensations and constituent motions, 
must be allowed free play; and success becomes sure in 
proportion as, by constant co-ordination, the combined 
changes become practically one change. 

• In all which we may perceive how that automatic cha- 
racter shown in the simple correspondences of inferior 
creatures, is gradually assumed by more complex corre- 
spondences — ^how that integration which the reflex and 
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purely instinctive correspondences perfectly exemplify, is 
partially exemplified by all iiigber correspondences. 

§ 171. Jfot only to the constituents of immediate percep- 
tion, to tbe elements of composite motion, and to the com- 
bination of the two, does this law apply ; it applies also to 
the highest processes of cognition. The most advanced 
conceptions of science display it equally with the achieve- 
ments of manipulatory skill. For making a generalization 
IS, in reality, integrating the various separate cognitions 
winch the generalization includes — uniting them into a 
single cognition. After there has been a mental accumu- 
lation of facts presenting a certain community of nature 
(remembered first as isolated facts and after further expe- 
rience colligated as facts having some resemblance), there 
suddenly, on the occurrence perhaps of some typical example, 
arises a cognition of the relation of co-existence or sequence 
common to the whole group : the particular facts,, before 
loosely aggregated, all at once crystallize into a general fact 
— are integrated. The mode in which this result 

is brought about, is the same in these highest cases as in 
the lowest cases. Continuous repetition of experiences in 
which any two sensations are always joined, any two mus- 
cular contractions constantly performed together, or any 
perception uniformly followed by a special motion, results 
in the greater or less integration of the component changes ; 
and, similarly, continuous repetition of those more complex 
experiences which, though superficially unlike, one and all 
present the same fundamental relation of co-existence or 
sequence, ultimately establishes a union in thought between 
the elements o^ this relation, and still-multiplying expe- 
riences go on consolidating the union. It will be 

obvious without details, that the same thing holds respe(?t;-‘ 
ing the generalization of generalizations. The integration 
of correspondences is traceable from the simplest up to the 
most elaborate of the intellectual processes. And in the 
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last^ as ill tlie firsts tlie effect is to simplify tlie directive and 
executive actions^ and so to make practicable those adjust- 
ments that would else fail from the too slow succession of 
the processes they involved. For as the perception of a 
complex object would commonly be useless if the per- 
cipient had to spell out the constituent sensations ; so^ any 
series of compound experiences which^ embodied in a gene- 
ralization^ afford valuable guidance, would be of little or no 
service if every member of the series had to be separately 
recollected before the guiding cognition could be formed. 

§ 172. This gradual union of the elements of any internal 
change by which the organism adapts its acts to an external 
co-existence or sequence, has been, in common with previous 
traits of advancing correspondence, abundantly displayed in 
the course of human evolution. Progress in integration has 
been a necessary accompaniment of progress in speciality 
and complexity, since without it highly special and complex 
correspondences cannot be achieved ; and hence in propor- 
tion as civilization has displayed the last it must have dis- 
played the first. The one having been illustrated in detail 
it is therefore needless to illustrate the other. Similarly, 
greater length and degree of Life, involved as they are by 
greater complexity and speciality of correspondence, have 
accompanied that greater integration which has rendered 
these possible. 
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CHAPTER XL 


THE COHRESPONDENCES IN THEIR TOTALITY. 

§ 173. Tlius then we find illustrated in all ways the truth 
enunciated at the outset^ that the connexions among vital 
actions directly or indirectly correspond with the con- 
nexions among actions in the environment. That method 
by which we sought out the fundamental fact on which to 
base a Synthetic Psychology, is justified by its results. On 
comparing the phenomena of mental life with the most 
nearly allied phenomena — those of bodily hfe — and inquir- 
ing what is common to both groups, a generalization was 
disclosed which proves on examination to express the essen- 
tial character of all mental actions. Regarded under every 
variety of aspect, intelligence is found to consist in the 
establishment of correspondences between relations in the 
organism and^relations in the environment ; and the entire 
development of intelligence may be formulated as the pro - 
gress^f such correspondences in Space, in Time, in Speci- 
aTity^Jn^Gener ali t y, in Complexity. 

As hinted more than once, these several modes in which 
the advance of the correspondence displays itself, are but 
so many different aspects of one mode. The vast array qf 
phenomena which, for convenience^ sake, w e hav e ^coji- 
sidered under^distinct he^ds, form i n rea lity one general, 
continuous, and inseparable eydIaEibn. By going on simul- 
taneously, the various orders of progress described have 
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rendered one anotlier possible. Every kind of advance bas 
opened the way for advances of otber kinds ; and these 
again have reacted in like manner. All >avo been fur- 
thered by each; and each has been furthered by all. Not 
only is extension of the correspondence in Time, at first 
rendered possible only by its extension in Space j but ulti- 
mately, as in the researches of astronomers, the greatest 
extension of the correspondence in Space is achieved 
through its extension in Time. Not only does progress of 
the correspondence in Time and Space involve increase in 
its speciality; but, eventually, that immense increase in 
speciality implied by the making of telescopes and chrono- 
meters, gives a new progress to the correspondence in Time 
and Space. On the one hand, such greater complexity of 
the correspondence as is shown by discriminating between 
objects which have many attributes in common, amounts to 
advance in its speciality ; and, on the other hand, advance 
in speciality is that without which greater complexity of 
correspondence cannot be reached. While, by the corre- 
spondence to higher generalities, the way is opened for 
more complex and more special correspondences ; it is by 
accumulated experiences of such more complex and more 
special correspondences that the correspondence to still 
higher generalities is made possible. At both 

extremes of the evolution this consensus among the various 
orders of correspondence is clearly traceable ; but the 
farther the development advances the more intimate does 
the consensus become. If we consider the results of im- 
proved vision in some inferior species, we see that besides 
bringing within view a wider region, and so extending the 
correspondence in Space, and besides giving earlier notice 
o£ approaching prey or enemies, and so extending the corre- 
spondence in Time ; it brings a greater power of discrimina- 
ting among near objects, and so initiates correspondences 
of higher speciality. Similarly, on observing what takes 
pla,ce in the man of science who adjusts a further inner 
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relation to some fiirtlier outer relation — say tlie relation 
between an electric current and tbe magnetization of iron 
— ^we see tbat wbile the discovery is an advance in speci- 
ality of correspondence, it immediately leads to a variety 
of advances in all orders of correspondences. It makes 
possible generalities and specialities of correspondence to 
the phenomena of terrestrial magnetism. Through the 
galvanometer it leads to adjustments, both general and 
special, between inner relations and the outer relations 
subsisting among electrical phenomena of various orders, 
la the same way it does the same thing in resjpect to an 
immense range of chemical phenomena. And it similarly 
brings within reach a vast series of thermal phenomena. 
Through the agency of the electric telegraph which has 
also grown out of it, it makes possible hosts of special 
correspondences between men^s actions and the changes 
occurring at remote points on the Earth^s surface; it 
enables astronomers to ascertain the relative longitudes of 
observatories with the greatest nicety; and by supplying 
them with an improved means of registering meridional 
transits, it gives better data for calculating the distances 
and motions of the stars, for determining the structure of 
our Sidereal System, for ascertaining the motion of the Sun 
through space. lu such among other ways has this one 
advance facilitated other advances of all orders and in all 
directions ; and, in a greater or less degree, the like happens 
from every advance. 

So that from the lowest to the highest forms of life, the 
increasing adjustment of inner to outer relations is one 
indivisible progression. Just as out of the homogeneous 
tissue with which every organism commences, there arises 
by continuous differentiation and integration, a congeries qf 
organs performing separate functions but remaining mutu- 
ally dependent, or rather growing more mutually dependent; 
so, the correspondence between the actions going on inside 
of the organism and those going on outside of it, begimnng 
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witli some simple homogeneous correspondence;, gradually 
becomes differentiated into various orders of correspon- 
dences, Tvhicli, tliough constantly more and moi*e sub- 
divided, maintain a reciprocity of aid that grows ever 
greater. These two progressions are in truth parts of the 
same progression. Without dwelling on the fact that the 
primordial tissue displays the several forms of irritability in 
which the senses originate, and that the organs of sense, 
like all other organs, arise by differentiation of this primor- 
dial tissue — without dwelling on the fact that the impres- 
sions received by these senses form the raw materials of 
intelligence, which arises by combination of them and must 
therefore conform to their law of development — without 
dwelling on the fact that intelligence advances Jpari jpassii 
with the advance of the nervous system, and that the nervous 
system has the same law of development as the other sys- 
tems — ^without dwelling on these facts, it is sufficiently 
manifest that as the progress of organization and the pro- 
gress of correspondence between the organism and its envi- 
ronment, are but different aspects of the evolution of Life in 
general, they cannot fail to harmonize. In this organization 
of experiences which constitutes evolving Intelligence, there 
must be that same continuity, that same sub-division of 
function, that same mutual dependence, and that same ever- 
advancing consensus, which characterize the physical orga- 
nization. 

§ 174. That Intelligence has neither distinct grades nor 
is constituted of faculties that are truly independent, but 
ils^ighest manifestations are the effects of a complica- 

of file simplest 
conclusion equally thrust upon us when we 
characteristics of the organism to the charac- 
|f®.stics of the environment. Every act of Intelligence 
being, in essence, an adjustment of inner to outer relations, 
it results that as, in the advance of this adjustment, the 
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outer relations increase in nnmbei% in complexity^ in hete- 
rogeneity, by degrees that cannot be marked, there can be 
no precise demarkations between the successive phases of 
Intelligence. The space through which the correspondence 
gradually extends, has no definite boundary up to which a 
certain order of mind is competent but beyond which 
another order is required. No exact length of time can be 
named as the greatest to which the actions can be adjusted 
by one supposed species of guiding principle. Among the 
specialities of external phenomena it is impossible to fix on 
that which can be reached, but not passed, by a particular 
denomination of mental endowment. Environing object^ 
and environing actions passing as they do into higher an« . 
higher complexities by gradations that are insensible, it iJ 
impossible to draw among them a line up to which somJ 
alleged kind of intellectual process may go but beyond! 
which it cannot go. 

Evidently then, the classifications current in our philoso- 
phies of the Mind can be but superficially true. Instinct, 
Season, Perception, Conception, Memory, Imagination, 
WjJl, &c., must be either conventional groupings of the 
"correspondences, or divisions among the operations which 
are instrumental in effecting the coiTespondences. However ' 
widely contrasted they may seem, these various modes of 
Intelligence cannot be anything else than either particular 
ways in which the adjustment of inner to outer relations is 
achieved, or particular parts of the process of adjustment. . 

That there are distinctions among the groups of pheno- 
mena thus named is doubtless true. But, wh^^ considered ' 
in their essentials, it becomes manifest that some of tltem 
merge mtq^flS^inqther , as^^ a trimk, an d t hat 

tte^^st are but the different constituents of^which some 
branch i s made up. * r 

§ 175. Here a new region of inquiry opens before us.l 
Having fou nd tha t all the phenomena jof ^Psychologyl 
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come witHn tMs formula wlncli unites tliem with tliose of 
I Pliysiology, we haye now to see wtat distinguislies the one 
J ^oup from the otEerr We decided that we should ''best 
I Mfil the requirements of clear exposition by first exhibiting 
j mental eyolution as it may be most generally conceived, 
I and subsequently specializing the conceptions^ {§ 130). 

1 One of these steps has been taken in the preceding c^ 

! which have presented psychological truths under tl^ 

I broadest aspect as biological truths. It remains to take 
I the other step by presenting psychological truths under 
i their differential aspect. 

For, as was pointed out in §§ 54, 55, though objective 
Psychology, as dealing with a certain order of vital 
activities, comes within Biol ogy^ considered as the entire 
science of Life, it nevertheless constitutes a sub-science 
clearly marked off from the rest ; just in the same way that 
Chemistry, although a part of the general science of Mole- 
cular Physics, is rightly erected into a separate sub-science, 
because it deals with the re-distributions of heterogeneous 
molecules instead of the re-distributions of homogeneous 
molecules. 

That which distinguishes the science of psychical life 
from the science of physical life, we found to be the distinct 
cognizance which it takes of phenomena outside the organ- 
ism as well as of phenomena inside the organism. We saw 
that, passiiig beyond the question with which Ph ysic s deals 
— ^AVhat is the connexion between two phenomena A and B 
in the environment ? and passing beyond the question with 
which Ph ys i ology deals — ^What is the connexion between 
two changes a and h in the organism ? the question with 
which P^hology deals is — What is the connexion between 
these two connexions ? How is the relation a to h in the 
organism adjusted to the relation A to B in the environment ? 
While admitting, or rather asserting, that Biology at large 
tacitly recognizes phenomena in the environment as implied 
by phenomena in the organism, I pointed out that the 
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recognition is but tacit^ and that tlie great mass of biological 
inquiries are carried on without reference to it ; whereas in 
Psychology the recognition of environing actions and rela- 
tions is avowed and all-essential — ^is repeated from moment 
to moment — is a necessary component of every proposition. 

The distinction then drawn in the most general way^ has 
recently been illustrated in various special ways. For while;, 
that we might obtain the most comprehensive conception of 
psychological phenomena;, we returned to the most general 
point of view^ and have throughout the foregoing chapters 
looked at them simply as vital phenomena coming ^vithin 
the definition of Life as a whole ; we have met with abun- 
dant proof that the truths of Psychology differ from the truths 
of Physiology by taking for their subject-matter neither the 
relations of inner acts nor the relations of outer acts^ but the 
adjustments of the inner to the outer. On glancing back| 
oveFlIiese chapters it will be found that in the first two of 
them^ treating of purely physical life as exemplified in 
p lants and in animals of the very lowest types^ the environ- . 
ment was recognized in the smallest possible degree : only ' 
that part of It which tonched the organism had to be taken 
into account. But the moment we x'ose to a type of 
creature which adjusts certain organic relations to rela- 
tions of which both terms are not presented to its surface, 1 
we passed into adjustments of the psychological order. 
As soon as there exists a rudimentary eye capable of re- ^ 
ceiving an impression from a moving object about to strike 
the organism, and so rendering it possible for the organism 
to make some adapted movement, there is shown the dawn ^ 
of actions we distinguish as i^eUigent. As soon as the ^ 
organism, feebly sensitive to a jar or vibration propagated 
through its medium, contracts itself so as to be in less 
danger from the adjacent source of disturbance, we perceive 
a nascen t form of the life classed as psych^L That is tdl 
say, whenever the correspondences exhibit some extension J 
in Space or in Time, some increase of Speciality or Con/ 1 
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Iplexity^ we find we have crossed tlie boundary between 
fpliysical life and psycMcal life. In so far as it deals at all 
With tbe adjustments of inner actions to outer actions^ 
Physiology limits itself to the few in which the outer 
actions are those of agents in actual contact with the or- 
- ganism — food,, aerated medium^ and things which produce 
certain effects by touch (as insects which fertilize flowers) ; 
thus leaving to Psychology all other adjustments of inner 
to outer actions. So that^ practically, the spheres of the 
two are as clearly divided as the organism is divided from 
its environment by its limiting membrane. 

§ 176. Quite apart, however, from the considerations thus 
recalled and enforced, we see here the need for a more 
specific and definite interpretation of that mental evolution 
which^^rtie preceding chapters exhibit in its fundarnenibal 
form. The presentation of Intelligence as an adjustment 
of inner to outer relations that gradually extends in Space 
and Time, that becomes increasingly special and complex, 
and that has its elements ever more precisely co-ordinated 
and more completely integrated, leaves us with a con- 
ception which obviously requires further development. 
'|rhe various degrees and modes of Intelligence known as 
|lnstinct. Memory, Eeason, Emotion, WiU; rest, 

•must be translated in terms of this conception. If, as above 
alleged, the several grades of Mind and its component 
faculties, are phases of the correspondence and factors in 
the correspondence, they can be interpreted as such; and 
to complete the argument it is needful that they should be 
so interpreted. 

We have now, then, to enter upon another department of 
our subject. Closing here the General Synthesis, and car- 
rying with us the fundamental truth evolved by it, it remains 
to found upon that fundamental truth a Special Synthesis. 
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CHAPTER I. 

THE NATURE OF INTELLIGENCE."^ 


§ 177. Tlie two great classes of vital actions called PEjsio- 
logy and Psychology are broadly distinguished in this, that 
while the one includes both simultaneous and successive’ 
changes the ^.ther, ^includes successive changes only. The^’ 
phenomena forming the subject-matter of Physiology present 
themselves as an immense number of different series bound 


up together. Those forming the subject-matter of Psycho- 
logy present themselves as but a single series. A glance at 
the many continuous actions constituting the life of the body 
at large, shows that they are synchronous — that digestion, 
circulation, respiration, excretion, secretion, &c., in all their 
many sub-divisions, are going on at one time in mutual de-, . 


pendence. And the briefest introspection makes it clear that| 
the actions consti tut mo: though t occur, not together, but one! 
after another. 


T^o impassable chasm between them is thus constituted 


however. Even were the highest psychical life absolutely 


distinguished from physical life in the way alleged, which we 


* This chapter and all its successors composing Fart lY., remain in sub- 
stance the same as in the original edition. The numerous changes df 
expression, omissions of superfluous passages, and occasional additions of 
explanatory sentences, have been such only as conduce to the clearer pre» 
sentation of the doctrines set forth — the doctrines themselves being un- 
changed. I name this for a reason sufiiciently indicated in the preface. 
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stall presently see reason to doubt, it would still be true 
tliat psycMcal life in its lower phases is not thus dis- 
tinguished : the distinction arises only in the course of vital 
progression. That gradual differentiation and integration, 
seen alike in the evolution of organic structures and in the 
evolution of the correspondence between their actions and 
actions in the environment, is also seen in the separation of 
this correspondence into its two great orders. While through 
it have resulted the various subordinate divisions of the 
correspondence, through it also has resulted this funda- 
mental division. We will look at a few of the facts. 

Passing over the small animals moved by cilia, in which 
the independence of the many irritations and motions simul- 
taneously going on is manifest — ^passing over the Zoophytes, 
in which moderate local stimulations produce local contrac- 
tions without affecting the organism as a whole — ^passing 
over these creatures devoid of nervous systems, let us con- 
sider what happens when the nervous system has attained 
some development. In such so-called Radiata as 

the Star-fish, each of the several like divisions composing the 
body is connected with a ganglionic centre, that seems to 
be subservient to the functions of its own division alone, and 
to have little communication with, or dependence upon, the 
remainder.''"’* The result is that what elementary psychical 
changes the creature manifests, take place simultaneously in 
different parts of its body : each pai't separately responding 
to the impressions made on it. And hence the fact that 
for a length of time after being divided from one another, 
the rays severally continue to exhibit their ordinary 
actions. In the Articulataj specially fitted by their 

structure for showing it, this dispersion of the psychical life 
is well brought out by experiment. The Mantis religiosa 
customarily places itself in a curious position, especially when 

* Carpenter’s Principles of Comparative Physiology. Fourth edition, 
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tlireateiied or attacked^ resting upon its two posterior pairs 
of legs, and elevating its thorax with the anterior pair, which 
are armed with powerful claws : now if the anterior segment 
of the thorax, with its attached members, be removed, the 
posterior part of the body will still remain balanced upon the 
four legs which belong to it, resisting any attempts to 
overthrow it, recovering its position when disturbed, and 
performing the same agitated movements of the wings and 
elytra as when the unmutilated insect is irritated; on the 
other hand, the detached portion of the thorax, which con- 
tains a ganglion, will, when separated from the head, set in 
motion its long arms, and impress their hooks on the fingers 
which hold it. — If the head of a Centipede be cut-off, whilst 
it is in motion, the body will continue to move onwards by 
the action of the legs ; and the same will take place in the 
separate parts, if the body be divided into several distinct 
portions.* * * * If the body be opposed in its progress 
by an obstacle of not more than half of its own height, it 
mounts over it, and moves directly onwards, as in its natural 
state; but if the obstacle be equal to its own height, its pro- 
gress is arrested, and the cut extremity of the body remains 
forced up against the opposing substance, the legs still con- 
tinuing to moveJ^^ All which facts imply that even in ani- 
mals of this comparatively-advanced organization, both orders 
of vital changes are simultaneous and successive : the diffe- 
rentiation of the psychical from the physical life is but 
slight. Even among of high types, this; 

differentiation is by no means complete. Many of the actions j 
are partly voluntary, partly automatic ; and may be performed : 
with various degrees of consciousness, or without conscious- 1 


ness. This is implied by the fact that sensations can be Re- 
ceived, andj3ompynin^mqY§ment^ 



Carpenter’s Principles of Comparative Physiology, p. 665. 





THE HATDEE OF INTELLIGENCE. 


397 


tlireatened or attacked^ resting upon its two posterior pairs 
of legs, and elevating its tliorax witli tlie anterior pair, which 
are armed with powerful claws : now if the anterior segment 
of the thorax, with its attached members, be removed, the 
posterior part of the body will still remain balanced upon the 
four legs which belong to it, resisting any attempts to 
overthrow it, recovering its position when disturbed, and 
performing the same agitated movements of the wings and 
elytra as when the unmutilated insect is irritated; on the 
other hand, the detached portion of the thorax, which con- 
tains a ganglion, will, when separated from the head, set in 
motion its long arms, and impress their hooks on the fingers 
which hold it. — If the head of a Centipede be cut-off, whilst 
it is in motion, the body will continue to move onwards by 
the action of the legs ; and the same will take place in the 
separate parts, if the body be divided into several distinct 
portions.* * * * If the body be opposed in its progress 
by an obstacle of not more than half of its own height, it 
mounts over it, and moves directly onwards, as in its natural 
state; but if the obstacle be equal to its own height, its pro- 
gress is arrested, and the cut extremity of the body remains 
forced up against the opposing substance, the legs still con- 
tinuing to moveJ^^ All which facts imply that even in ani- 
mals of this comparatively-advanced organization, both orders 
of vital changes are simultaneous and successive : the diffe- 
rentiation of the psychical from the physical life is but 
slight. Even among of high types, thisj 

differentiation is by no mems complete. Many of the actions ! 
are partly voluntary, partly automatic ; and may be performed : 
with various degrees of consciousness, or without conscious- ] 
ness. This is implied by the fact that sensations can be j*e- 


ceived, andjcomppund^ jgerformed, j.njbh.e, absence 

of the great nervous cen tres . E xperiments on de^cg^tated 
frogs yield clear proof that actions of consideraHEc^^leS^\ 


Carpenter’s Princijples of Comparative PJiydology, p. 665. 



398 


SPECIAL SYNTHESIS. 


may be efficiently executed without the aid of the brain (§ 22). 
fhe^ymsectm Longet^ Vulpiah^ and others^ show that 
mammals continue to feel and retain certain of their locomo- 
tive powers, when both cerebrum and cerebellum have been 
rer^jied; and'‘fhar*bTr3s similarly deprived of these great 
cephalic ganglia can still walk about, fly, and even pick up 
food. Nay, there are cases on record of infantp that have for 
days continued to breathe, cry, suck, and go through various 
movements, although born without either cerebrum or cere- 
bellum^ Apart from evidence of this kind, the per- 

i sonal experiences of every adult demonstrate to him that 
I there are many actions belonging to the psychical division, 

I which either may or may not enter into the mental current. 
The motion of the legs is necessarily accompanied by 
various muscular and tactual changes. These, together with 
the state we call volition, may be distinctly present to con- 
sciousness — ^may be thought of as by a child learning to 
walk ; or they may, as in ordinary walking, be left almost 
wholly out of consciousness. The processes we perform 
while, ea ting display a similar relation. The several acts by 
which each morsel is selected, cut, prepared, and carried to 
the mouth, may perhaps be held to enter into the current 
^ of our thoughts ; though in general, and especially during 
conversation, they obtrude themselves on consciousness 
I very slightly. But many of the imgressions and motmn^^ 
inyolyed are next ,^t^ unconscious. The t^M^ feelings 
which the knife-handle gives, the contractions by which it 
is grasped, and the muscular changes which the arms are 
every moment undergoing, scarcely at all occupy the atten- 
tion. Sp„ tl^a t ou t^of a great nu mber of psychical or quasi- 
psycnicai actions going on in the organism, only a part are 
woven mto tne thread oi consciousness; while the others 
form one or more^isSncF^ strands as it were, occa- 

sionally inosculate with the thread of consciousness * 

* I find that there may sometimes he detected as many as five simulta- 
neous series of nervous changes, which in various degrees rise into conscious- 
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So that only by gradual differentiation Have tbe actions 
constituting psychical life become specially successive, in- 
stead of simultaneous and successive ; and the distinction 
is not even now complete. In the lowest types each part 
of the organism, while it performs by and for itself all other 
vital functions, also responds by and for itself to external 
stimuli; and the psychical changes, or what foreshadow 
them, are both simultaneous and successive to as great an 
extent as the physical changes. When a nervous system 
makes its appearance, these incipiently-psychical changes 
become slightly co-ordinated — ^have their various strands 
connected. As the nervous system develops and integrates, 
the twisting of these various strands of changes into one 
thread of changes grows more decided. But to the last 
their union remains imperfect. The vital actions consti- 
tuting the subject-matter of Psychology, while distinguished 
from other vital actions by their tendency to assume the 
form of a single series, never absolutely attain that form. 

§ 178. This^ distinction between the psychical and th§ 
physical lifejmll be most clearly understood, if we c^^^ 
the mode" in which it first appears and th? leading stages of 
its progress. 

Throughout the homogeneous tissue of which the lowest 
creatures consist, there is complete community of actions. 
The vital processes go on simultaneously in many places 
alike. These primordial organisms, if organisms they can 
& called, exhibit no differentiations of structure or func-i 

tigyLand thus 

thlB^^^visions of each, are, in the b eginn^ | 

ness tbat we cannot call any of them absolutely unconscious. When i 
walking, there is th« locomotive series ; there may be, under c^ain cir- 
cumstances, a tactr^ aeries ; there is very often (in myself at least) fn 
auditory series, constituting some melody or fragment of a melody which 
hannks ine ; and there is the visual series : all of which, subordinate to the 
dominant consciousness formed by some train of reflection, ai'e continually } 
crossing it and wes.ving themselves into it. 
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The first great differentiation established is that between 
the inner and outer tissues— the substance of the body and 
its limiting membrane. The parts of the original proto- 
plasm are subject to but a single contrast of conditions— 
that between contact with one another, and contact with the 
environment. The external portions are bathed by the 
surrounding medium ; the internal portions are not. And 
in response to this primary unlikeness of conditions, there 
eventually arise unlikenesses of structure and function. 
That which is permanently outermost takes on the modified 
form of vital action which its circumstances demand. That 
which is permanently innermost similarly assumes a more 
specialized order of activity (Prin, of Bio., § 287). 

? The division of labour thus commenced may be con- 
i' sidered as at first physiological only. In virtue of its 
' position, the smfface necessarily monopolizes the duties of 
absorption — ^the taking in of water and nutriment and 
oxygen ; while to the included mass remain such duties as 
its inclusion pennits. And when, by involution of the 
I surface, a stomach is formed, the change implies a furthei 
t separation of duties, such that nutrition is chiefly confined 
to one part of the limiting membrane and aeration to 
another. But the advance is not an .advance in the physio- 
logical division of labour solely. It is at the same time 
lan^dyance ^ separation of psy actions from 

|physi<^l ones ; and is even a first slep Towards bringing 
psychical actions into serial order, Hecessarily assuming 
the vital offices entailed by its externality, the skin also 
assumes the office of receiving all those impressions irijeh 
form the raw material of intelligence. The mecKamcal 
and other changes going on in the environment, can be 
responded to by the organism only when it is affected by 
tEem; and any change they work in it must be proxi- 
mately experienced by its surface. The^^il^ then, being 
I the paxt immediately subject to the various ^ds of exter- 
|nal stimuli, necessarily becomes the part in which psychical 
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changes are originated. As contrasted with the containedi 
substance, it comes to be more especially concerned in that 
adjustment of inner to outer relations which constitutes 
intelligence. But now mark the implication. The 

changes constituting the physical life continue to go 
on simultaneously throughout the entire mass. Those 
which foreshadow the psychical life are, in an increasing 
degree, localized on the outside of the mass — belong to itS; 
outside primarily and affect some other parts secondarily. 
Speaking generally, therefore, we may say that while thei 
physical changes are being everywhere initiated throughout 
a soUdy the psychical ones, or rather those out of which | 
psychical ones arise, admit of being initiated only on a j 
surface. Hence, even by this primary differentiation the 
mcipient psychical life comes to be distinguished from the 
purely physical life, by the diminished quantity of simul- 
taneous changes it includes. 

Subsequent differentiations have like natures and results.! 
This sensitiveness which forms the basis of psychical life, 
is'"”"in the b ginning diffused uniformly over the whole 
surface ; but it presently becomes in some degree concen- 
trated. Though, generally, all parts of the skin remain 
impressible by touch, yet certain parts, having positions 
which expose them to frequent tactual impressions, become 
more susceptible than the rest ; and in these parts most 
of the sensations arise. That is to say, the epi-peripheral til 
change s formi ng;^ the raw m aterial .oLintelligence , by being 
restricted in the area of their occurrence, have the charac- 
teristic of simultaneity further hmited; and the more 
highly developed the tactual apparatus the more marked 
is the limitation. 

Still greater is this limitation rendered by the evqlu,tipn 
of s pecial s^ se s. The olfactory and gustatq^ sensatip:^ 
are localized in smaller tracts than is the sensation of 
touch; and each of these tracts is little, if at all, capable 
of undergomg more than one change at a time. Yisualand 
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auditory impressions are receivable only witbin yet narrower 
areas ; and even tbe two areas susceptible of each become 
functionally one. The ears are simultaneously affected by 
the same sounds ; and in the highest creatures the eyes^ being 
so placed as to converge their axes on the same object_, yield 
to consciousness what seems to be one image. Nay^, even 
within each group of visual feelings concentration is manifest. 
The greatest sensitiveness of the retina is confined to a 
minute spot ; and the feelings initiated in this spot domi- 
nate over the others in consciousness. If we add that when 
the most advanced intelligence is reached^ the sensations 
arising in the nose and the palate are but occasional^ while 
, those arising in the eyes and ears are perpetual ; it will be 
seen to what extremely small portions of the organism the 
; changes which form the chief raw materials of intelligence 
are ultimately confined. 

Continued differentiatio n an d integration, thus concen- 
■ trating the actions out of which psychical life is evolved^ first 
on the surface of the organism^ afterwards on certain regions 
of that surface^ afterwards on those most specialized parts of 
it constituting the organs of the higher senses^ and finally in 
minute parts of these parts, necessarily render the psychical 
life more and moi’e distinct from the physical life by 
* bringing its changes more and more into serial order. We 
have nothing to do with the progressive development of 
the nervous system, and the actions that are carried on 
throughout its mass. These internal actions are initiated 
by the external ones to which the senses are subject. 
And just in proportion as the external ones tend towards 
the serial form, the consequent internal ones do the 
same. 

/ § 179. This growing seriality in the psychical changes is, 

; indeed, necessitated by advance of the correspondence. In 
I other words » the advance of the correspondence, the de- 
1 ‘Telopment of consciousness, and the increasing /tendency 
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towards a linear order in the psychical changes, are different 
aspects of the same progression. 

For how only can the constituent changes of any complex 
correspondence be co-ordinated? Those abilities which an 
intelligent creature_ possesses, of recognizing diverse ex- 
ternal objects and of adjusting its actions to composite phe- 
nomena of various kinds^ imply a power of combining many 
separate impressions. These separate impressions are re- 
ceived Hy the senses — by different parts of the body. If 
they go no further than the places at which they are received^ 
they are useless. Or if onty some of them are brought into 
relation with one another, they are useless. That an effectual [ 
adjustment may be made, they must be all brought into rela- ! 
tion with one another. B-ut this implies some centre of com- ^ 
munication^cominon to them all, through which they severally 
pass j and as they cannot pass through it simultaneously, 
they must pass through it in succession. So that as the 
external phenomena responded to become greater in number 
and more complicated in kind, the variety and rapidity of the 
changes to which this common centre of communication is 
subject must increase — there must result an unbroken series 
of these nervous changes, the subjective face of which is 
what we call a c oherent. consciousn ess. r ; v ' ' ' "" 


Of course I do n^ mean that mate ria l, actio ns thus become )| 
m^tntal a ctiO] S*^"^Swas said in §.§41 — 51, 6^ 63, no effor^ ^ 
enables us to assimilate Mind and Motion. I am merel 
showing a f arallelisj ij^ between a certain physical'^evolutio] 
and the cofreKfive psychical^yo|^tioh ’ 


§ 180.' That mental phenomena constitute a series is a 
doctrine of old standing, and one the general truth of which 
none call in question. As we have seen, however, it is to be 
understood in a qualified sense. When the facts are cdb- 
fcemplated objectively, it becomes manifest that though the 
changes constituting intelligence , approach to a single suc« 
cession, they do not absolutely form one — that there are 
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coastantly being performed actions of an intelligent kind 
wliich are not present to consciousness — and that, through 
the many gradations between completely-conscious actions 
and completely-unconscious ones, the psychical changes 
merge into those which we distinguish as physical. When 
we °consider the facts subjectively— when we interrogate 
consciousness, we find that though the general seriality of 
the changes is obvious, there are many experiences which 
make us hesitate to assert complete seriality. Let ns ex* 
amine one. 

Tile yisnal impressions we receive from moment to 
moment, though ordinarily regarded as single states, are in 
reality multiple ones ; and it hecomes a perplexing question 
how far each of these can be considered a member of a linear 
series of changes. Besides the particular thing to which the 
eyes are directed, many other things are partially seen ; and 
no clear separation can be made among the degrees of 
delBniteness with which they are presented to conscious- 
ness. Only one point of the object looked at is perceived 
with perfect distinctness. Yet it cannot be said that 
consciousness is entirely occupied with this one point ; 
for the object as a whole may be identified by the 
single glance directed to this one point. Obviously our 
consciousness of things within the visible area, becomes 
smaller as they become more remote from the centre to 
which the axes of the eyes converge. Obviously there 
is m> particular distance from this centre at which we 
can say that consciousness ceases. And thus there would 
seem to be a great number of nascent consciousnesses 
of different intensities existing at the same moment. Only 
by a certaiu license, then, can the internal change pro- 
duced by a visual impression be called single. Strictly 
speaking, it is a multitude of simultaneous changes bound 
tbgeth^jr. Still more conspicuous becomes the 

qualification with which we must accept the doctrine that 
psychical changes are distinguished by their seriality, when^ 
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from fclie state of consciousness produced by a visual im- 
pression^ we go on to observe the state of consciousness 
known as the resulting perception. Tbe various distances, 
solidities, structures, &c., wbicb appear to be immediately 
given in tbe impression, being really knovJTi by inference, 
severally imply many changes ; and these changes are 
practically synchronous with those constituting the im- 
pression itself, since the positions and natures of the ob- 
jects are recognized in the instant of perception. So that 
beyond that complexity of a visual consciousness due to the 
many co-existing feelings and relations it includes, there is 
a further complexity caused by the many represented feel-' 
ings and relations, which are so closely united with the 
presented ones as seemingly to form with them one con- 
sciousness. 

Nevertheless, the doctrine that psychical life is distin- 
guished from physical life by consisting of successive 
changes only, instead of successive and simultaneous 
changes, may be shown from the very facts here cited. 
For though a visual impression makes us nascently con- 
scious of many things, yet there is always some one 
thing of which we are more conscious than of the rest. 
And when we so look at this one thing as to perceive it in 
the true sense of the word — ^to know it as such or such, we 
are almost exclusively occupied with it. Though the images 
of other things are all the while being impressed on the 
retina, and are producing changes there, yet these are 
not appreciated internally — are scarcely more than physi- 
cal changes — do not undergo that co-ordination with others 
which constitutes them psychical' changes. And. this fact, 
that in proportion as any object seen is distinctly thought 
of, the other objects within- view cease to be thought of, 
shows clearly how consciousness becomes more definitely 
serial as it rises to a higher form. In brief, we may say 
that while the outer strands of changes which constitute 
the thread of consciousness are indefinite and loosely adhe- 
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rent, there is always an internal closely-twisted series of 
changes, forming what we may consider as consciousness 
proper. 

Psychical changes therefore, if not absolutely distin- 
guished from physical changes by their seriality, are rela- 
tively so distinguished ; and in proportion as they assume 
that most developed form constituting rationality they co- 
here into a seemingly-single succession of states. Though 
these states are physiologically composite, and were once 
psvchologically composite, yet, to the extent that they have 
become consolidated elements of thought they may rightly 
be regarded as severally simple. 

§ 181. Such, then, is the outcome of our examination. 
Gradually differentiated from the lower order of changes 
constituting bodily life, this higher order of changes con- 
stituting mental life assumes a decidedjy-serial arrange- 
ment in proportion as intelligence advances. Though this 
serial arrangement never becomes complete, yet in the 
human consciousness it approaches completeness ; and 
the highest processes of this consciousness are possible 
only on condition that its successive states, compound as 
they may be in nature, shall comport themselves as practi- 
IcaUy elementary. The fact that every proposition ex- 
presses a relation, and that every relation -subsists between 
‘two terms, of itself proves that distinct tlxchught necessi- 
|tates serial arrangement of its components. 

A succession of changes being thus the subject-matter 
of Psychology, it is the business of Psychology to deter- 
mine t he J aw of th eir_succession. That they follow one 
another in a particular way, the existence of Intelligence 
itself testifies. The problem is to explain their order. 
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THE LAW OF INTELLICEKCE. 

§ 182, All Life^ wtetlier physical or psychical, being the 
combination of changes in correspondence with external co- 
existences and sequences, it results that if the changes 
constituting psychical life occur in succession, the. .la^y of 
their succession „ mu^ the law of their correspond- 
ence. 

An adequate statement of this law is by no means easy to 
find. Did the phenomena in the environment form, like the 
phenomena of consciousness, a succession, there would be 
no difficulty. The entire fact would be expressed by saying 
that the internal succession parallels the external suca^aion. 
But the environment contains many successions of pheno- 
mena, going on simultaneously. Further, there are found 
in it a great variety of phenomena which are not successive 
at all, but co-existent. Again, it is unlimited, and the phe- 
nomena it includes are not only innumerable, but insensibly 
pass into a relative non-existence as the distance from the 
organism increases. Once more, the environment, relatively 
considered, is ever varying as the organism moves from 
place to pla 
changes be 

express the law of a single series of internal phenomenal 
terms of its correspondence with an infinity of external 
phenomena, both serial and non-serial, mixed in the most 
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in_^jaki3Ly_way f ormul ated ? How is it possible to 
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heterogeneous manner, and presented to the moying or- 
ganism in fortuitous combinations never twice alike ? 

Were it not that the inner relations must correspond with 
the outer ones; and that therefore the order of states of 
consciousness must be in some way expressible in terms of 
the external order ; we might despair of finding any general 
law of psychical changes. Even as it is, we may be certain 
that no general law can apply to extended portions of the 
series of changes. Mainly dependent as these must be, on 
the assemblages of things by which the organism is en- 
vironed, and on the new assemblages perpetually disclosed 
by its movements, they can be no more formulated than 
these assemblages can be formulated. Evidently, it is 
in the immediately-connected changes, and small groups 
of changes, rather than in the longer concatenations of 
changes, that a law is to be sought. 

§ 183. A correspondence between the internal order and 
the external order, implies that the relation between any 
two states of consciousness corresponds with the relation 
between the two things producing them. How corresponds ? 
The two states of consciousness occur in succession; and 
all successions are alike in so far as they are simply succes- 
^ sions. In what, then, can the correspondence consist ? In 
this, that the persistence of the connexion between the states 
o£ consciousness is proportionate to the persistence of the 
connexion between the agencies to which they answer. The 
relations between external objects, attributes, acts, are 
of all grades, from the necessary to the fortuitous. The 
relations between the answering states of consciousness must 
similarly be of all grades, from the necessary to the for- 
tuitous. When any state a occurs, the tendency of some 
other state d to follow it, must be strong or weak according 
to the degree of persistence with which A and D (the objects 
Or attributes that produce a and d) occur together in the 
eiirironment. If, in the environment, there is a more per- 
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slf^tent occErreEce of A witl. B than of A witli D ; thLen, the 
maintenance of the correspondence implies that when a 
arises in consciousness, h shall follow rather than d. These 
are manifest requisites. If the strengths of the connexion 
between the internal states are not proportionate to the 
persistences of the relations between the answering external 
agents, there will be a failure of the correspondence — the 
inner order will disagree with the outer order. 

A due understanding of the matter may best be obtained 
by examining the several objections to this general statement. 

§ 184. The acts of animals exhibit countless failures of f 
the internal order to parallel the external order. In the ; 
nmth_ which flies at a candle-flame, there exists no relation 
of psychical states answering to the relation between light 
and heat in the environment. The connexion between the 
odour of a flower and the contained honey, is duly responded 
to by sequent actions in the moth ; as is also the connexion 
between a certain change in the field of view and the ; 
approach of a living body. But there is no internal adjust- 
ment by which, after the visual impression produced by a 
flame, anything like the feeling of a burn is suggested ; and 
hence the creature^s death. Again, the bipds which on un- 
inhabited islands allow explorers to approach close to them, 
manifestly lack that co-ordination of psychical changes by 
which the birds of our woods and moors are led to fly 
the sportsman. Externally there co-exists with particular 
appearances, a destructive activity; but internally, the state 
of consciousness roused by these appearances is not followed 
by any state of consciousness representing a destructive 
activity : and a risk of being killed is the consequence. A 
child^s per ceptio n of some brightly-coloured berry does not 
excite an idea of pain, or of the word poison,^^ but more 
probably some idea of a pleasant taste; and should injurious 
chemical properties co-exist with these attractive visible 
ones, the child^s life may be endangered. But in all cases' 
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of this kind what is the implication? Do we not speak of 
the injuries suffered as resulting from lack of sagacity ? or 
as eYincing ignorance ? A.nd is it not a corollary that^ as 
non-conformity of the inner to the outer order is want of 
intelligence, conformity of the inner to the outer order is 
that in which intelligence consists ? 

A few mstances in which the failure of the correspondence 
is not total but partial, will enforce thiis conclusion. The 
dog that comes on hearing his name called, usually does so 
expecting to find his master or some member of the family ; 
but if, as occasionally happens, his name is called by a 
stranger, the sequence in his states of consciousness is not 
adapted to the external facts : he makes a mistake. Among 
the Australian savages, who mostly meet with violent deaths, 
it is the belief that any one who dies without apparent cause 
has been killed by an unseen foe ; and a stranger who hap- 
pens to be found near at hand is liable to be sacrificed as the 
supposed assassin. Here, though the mental connexion 
between death and enmity very generally agrees with the 
connexion in the environment, it by no means uniformly does 
so. The earlier chemists, by a large number of experiences 
respecting the combinations of acids and bases, were led to 
think of substances that neutralized bases as substances 
having sour tastes ; but this relation of ideas, though very 
generally in harmony with external relations, is not always so. 

What, now, do we say of cases like these, in which the 
inner order does not completely answer to the outer order ? 
We say that they imply a low degree of intellect, or a 
limited experience, or a but partial enlightenment. And the 
disappearance of these discrepancies between thoughts and 
facts we speak of as an advance in intelligence. 

§. 185. But how does this conception include co-exist- 
ences ? it may be asked, ^^n so far as the environment 
presents motions and changes, there is no difficulty in 
understanding the law of intelligence to be, that the 
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strengtli of tbe tendency whick the antecedent of any 
psychical change has to be followed by its consequent^ is 
proportionate to the persistence of the union between the 
external things they symbolize. But when this union is not 
between successive things but between simultaneous things 
— ^not a union in Time but a union in Space^ it is less easy 
to see how the parallelism between the inner and the outer 
order can result from fulfilment of this. law. The con- 
nexion between two states of consciousness occurring in 
succession, can very well represent the connexion between 
two external phenomena occurring in succession. But if ih 
can do this, it cannot also represent the connexion between 
two external phenomena not oqcurring in succession.*^^ 

The full reply to this objection will be contained by im- 
plication in a future chapter^ on The Relations of Co- 
existence and Non-Coexistence.-’^ Here it must suffice to 
say that the relation of co-existence is distinguished from 
the relation o,f sequence by the readiness of its terms to 
follow one another through ponscipusness in either order, 
with equal facility and vividness ; tjiat the consciousness of 
it arises when, in passing backwards and forwards from one 
term to the other, the sequences being similarly unresisting 
cancel one another ; and that thus it consists of a duplica- 
tion in consciousness, made up of -a sequence and its inver- 
sion. Such being the nature of the relation of co-existence, 
subjectively considered, the law of intelligence as above 
formulated applies to it no less than to the relation of 
sequence. If two phenomena, A and B, habitually co- 
exist in the environment, then, when the phenomenon A 
is presented to the senses, the produced state of conscious- 
ness a, is immediately succeeded by the state represent- 
ing the phenomenon B. The process of thought does not 
end here, however: if it did, the external relation woul^ 
be known as a sequence. But the phenomenon B, in the 
environment, being as much the antecedent of A as A is of 
B (neither of them being antecedent or consequent, except 
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in the order of our experience of them)^ it results that the 
state h haring been induced, the law involves that it shall 
be followed by the state a. The state a again induces the 
state h, and is itself once more re-induced ; and so on as 
loner as the relation remains the object of thought. Let us 
take a case. If the outlines and colours of a body are pre- 
sented, the resulting consciousness is instantly followed by 
the consciousness of something resistant; and conversely, 
if, in the dark, a body is touched, the resulting conscious- 
ness is instantly followed by the consciousness of something 
extended. But in neither case is this all. When the idea 
of extension has been suggested that of resistance does not 
finally disappear; nor when the idea of resistance has been 
suggested does that of extension finally disappear. Both 
continue to be thought of, as it would seem, almost simul- 
taneously. And since the two terms of the relation 
cannot be known in absolutely the same state of conscious- 
ness; since further, the persistent consciousness of them 
cannot be one state of consciousness, which is equivalent 
to no consciousness ; it follows that the apparently-inces- 
sant presentation of both is really a rapid alternation — an 
alternation so rapid as to produce the effect of continuity ; 
just as the alternating impressions to which the retina is 
subjected by the pictures on the opposite sides of a revolv- 
ing thaumatrope, cause a consciousness of the two pictures 
? m fused into one. Indeed, as this illustration suggests, it 
is in virtue of the law of intelligence as above formulated, 
that the relation of co-existence becomes cognizable. For 
this rapidity with which two states of consciousness answer- 
ing to two co-existent phenomena, continually reproduce 
each other, itself exemplifies th ^ex treme cohesion of those 
internal states '^hich^jjprrespq^ to extremely- coherent ex- 
ternal phenomena. And it is in consequence of this ex- 
treme cohesion, with the quick alternation involved by it, 
that the two phenomena are presented apparently together, 
and the idea of co-existence generated. ‘ 
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WlierCj as in most cases, there ai'e not two co-existent 
phenomena but a group), this same law implies cohesion of 
nianj different states of consciousness, which similarly pro- 
duce and re-produce one another in all orders ; and such an 
irregularly -varied presentation and re-presentation of com- 
bined properties is just what we know takes place. Even 
more apparent becomes the conformity of the facts to the 
law on remembering, that among the clustered states of 
consciousness those which ansTver to invariably-coexistent 
phenomena, as resistance and extension, continue reproduc- 
ing each other duriug the whole perception, forming, as it 
were, the basis of it; whereas the several other states of 
consciousness answering to the special qualities of the object 
(qualities not invariably co-existing with resistance and ex- 
tension) do not remain thus persistent, but appear, and 
disappear, and reappear in consciousness, with degrees of 
frequency varying according to the constancy of the answer- 
ing qualities* 

§ 186. A fact seemingly incongruous with the generaliza- ’ 
tion is, that a great proportion of mental changes arise in a 
way which is in one sense fortuitous. Noises heard through 
the open window traverse consciousness in a totally-irregu- 
lar manner. When walking along the streets, the pas- 
sing people and vehicles produce internal changes of which 
the succession is indeterminate. External objects, attri- 
butes, acts, being infinitely varied in their combinations, 
every observer is subject to changing assemblages of im- 
pressions between which no law of connexion can be traced. 
Hence, to a large part of the successive changes that con- ! 
stitute intelligence, the formula above given must be in- | 
applicable. 

This difficulty will disappear on consideration. The 
alleged law of intelligence is that the strength of the 
tendency which the antecedent of any psychical change has 
to call up its consequent, is proportionate to the persistence 
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of tlie union between tbe external things they symbolize. 
Thus far, we have considered this law with reference to 
those connexions in consciousness which correspond to 
established or habitual connexions in the environment. 
Here the connexions in the environment to which the 
connexions in consciousness correspond, are accidental ones. 
A fortuitous relation in the environment is paralleled by a 
fortuitous relation in thought. Two adjacent mental im- 
pressions answer to two phenomena that are by chance 
adjacent in Space or Time. Thus far the law manifestly 
applies as before: the internal order conforms to the 
external order. But how, it may be ashed, can the 
dency of the antecedent state of consciousness to be followed 
by the consequent state, be described as proportionate to 
the persistence of the union between the external things 
they symbolize ? Very properly. Suppose the relation in 
the environment to be that between a certain person and 
some unusual place at which he is met. This relation may 
either be considered generally, in connexion with our ex- 
periences at large ; or specially, as a particular experience. 
Generally considered, the relation is one whose terms have 
no persistence of union whatever: this person may never 
have been in that place before or since ; and in conformity 
with this absence of persistence in the external union, is 
the absence of any tendency for the idea of the person and 
the idea of the place to follow one another — at any rate 
before he was met there. Specially considered, the relation 
is one that actually occurred ; when it occurred, the union 
between its terms was absolute; and in conformity with 
this temporanly-absolute union of its terms, was the tem- 
porarily-absolute tendency of the answering states of con- 
sciousness to follow one another. As, at the moment it was 
qbserved, the adjacent co-existence of the person and the 
place was as absolute as is the co-existence of extension and 
resistance in a solid mass ; so, at the moment it was 
observed, the two states of consciousness produced by the 
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person and the place cohered as absolutely as do the con- 
ceptions of extension and resistance. 

Eightly interpreted then^ the law applies as fully to the 
fortuitous relations presented in any act of perception^ as it 
does to the more or less habitual relations which experience 
establishes among ideas. 

§ 187. In the succession of psychical changes there ' 
doubtless occur many combinations which are not easily 
explicable. Thus^ on the case last instanced it may be 
remarked, that though before a certain person has been 
met in a certain place, there exists no tendency for the 
states of consciousness answering to the person and the 
place to occur together ; yet afterwards, the tendency for 
one of the states to call up the other is often so decided 
that it shows itself repeatedly. Here then a more per- 
sistent relation seems to be established between the states 
of consciousness than exists between the corresponding 
phenomena. Sometimes, indeed, the exceptional 

character of the external relation becomes the very cause of 
tenacity in the internal relation. The more astonishing the 
event — the more utterly it is at variance with the ordinary 
course of things, the stronger becomes the cohesion be- 
tween the answering states of consciousness. Whence it 
would appear that, occasionally, psychical changes conform 
to a law the reverse of that enunciated. Again, 

it may be asked how, if the law is as alleged, can con- 
sciousness ever escape out of certain indissolubly-related 
states when once it gets into them ? If, for instance, the 
necessary co-existence of extension with a perceived resist- 
ance, is known through the rapid alternation af the states 
of consciousness answering to them ; and if these states are 
as inseparable in the organism as the phenomena in the ten- 
vironment ; why should not the two go on reproducing each 
other for ever ? 

Fully to answer these and nil like* queries, would be to 
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include in tliis cJiapter an entire system of psychology ; for 
when all peculiarities in the succession of psychical changes 
are explained^ everything is explained. Here^ none but 
general replies can be given. Of these the first 

is, that, as abeady said, the law enunciated is the law of 
intelligence in the abstract ; not the law of our intelligence, 
or of any intelligence with which we are acquainted. It is 
the law to which psychical changes conform more and more 
as intelligence becomes higher ; but which can be perfectly 
conformed to only by perfect intelligence. And some of 
the anomalies pointed out imply nothing beyond imperfec- 
tion in the conformity. But in the majority of 

cases it will be found that what seem to be non-conformities 
are really conformities of a complex kind. It must be 
remembered that the succession of any one state of con- 
sciousness after any other, is due, not to a single tendency, 
but to a combination of tendencies. As in the environment 
each phenomenon stands related to various surrounding 
phenomena ; as the relations in which it stands to these 
are some of them necessary, some very general, some special, 
some purely fortuitous ; it is a corollary from the alleged law 
of intelligence, that each state of consciousness has con- 
nexions, more or less close, with many other states — has a 
number of other states simultaneously tending, with various 
degrees of strength, to arise after it. Consequently, the 
change which actually takes place is the resultant of many 
tendencies acting together. The next state of consciousness 
is produced by composition of forces. The force with which 
this next state cohered to its immediate antecedent, is aided 
by the forces with which a group of adjacent stares cohered 
to it; and by the union of many small forces, a com- 
pound tendency may be produced which overcomes some 
siqgle tendency much stronger than any one or two of its 
components. A great physical law of the external world 
supplies us with an analogy. Simple as is the principle 
that every atom of matter gravitates towards every other 
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with a force varying inversely as the square of the distance, 
yet we see in the still unsolved ‘^problem of three bodies^^^ 
how complex becomes the effect when several forces conspire 
and conflict ; and we see how, when a number of bodies are 
acting, the course that will be pursued by any one of them 
cannot be calculated. Similarly, though the law of attraction 
of mental states is simple ; yet when the attractions of many 
mental states come into play — some uniting, some con- 
flicting — it becomes next do impossible to predict the result. 
And just as in the ascent of a balloon we may meet with a 
phenomenon seemingly quite at variance with the law of 
gi'avitation, though really quite in harmony with it ; so there 
may occur mental changes which, while they appear to be 
directly opposed to the law of psychical succession, are 
nevertheless fulfilments of it. 

Apparent anomalies are thus reconcilable with the con- 
clusion, that the strength of the tendency which the antece- 
dent of any psychical change has to be followed by its 
consequent, is proportionate to the persistence of the union 
between the external things they symbolize. Such is the 
a priori necessity ; and such is the generalization reached a 
'posteriori. Only in virtue of this law can there be that ad- 1 
justment of internal relations to external relations which 1 
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THE GRO'WTH OP INTELLIGENCE. 

§ 188. Tlie law ennnciated in the foregoing chapter, 
being the law of Intelligence in the abstract — the law which 
Intelligence fulfils more and more the further it advances, 
we have next to examine the modes in which better fulfil- 
ment of the law is exhibited; and to seek the general cause 
for this ever increasing fulfilment of it. 

Three w^^„^in which progress shows itself may be dis- 
f' tmgSshedr*^ There is, first — ^increase in the accuracy with 
Kvhich the inner tendencies are proportioned to the outer 
persistences. There is, second — increase in the number of 
cases, unlike as to kind but like as to grade of complexity, 
in which there are inner tendencies answering to outer per- 
sistences. And there is, third — increase in the complexity 
'i of the coherent states of consciousness, answering to coherent 
j complexities in the environment. The organism is placed 
^lamid innumerable relations of all orders. It begins by 
imperfectly adjusting its actions to a few of the simplest of 
these. To adjust its actions more exactly to these few sim- 
plest, is one form of advance. To adjust its actions to a 
greater variety of these simplest, is a further form of advance. 
To adjust its actions to successive grades of the more com- 
plicated, is yet another form of advance. And to whatever 
stage it reaches there are still the same three kinds of im- 
provement open to it — a perfecting of the correspondences 
already achieved ; an achievement of other correspondences 
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of the same order ; and an acliievement of correspondences 
of a higher order : all of them implying greater fulfilment 
of the law of intelligence. 

But now^ what are the requisites to this progress ? Is the 
genesis of Intelligence explicable on any one general prin- 
ciple applying at once to all these modes of advance ? I^sq^ 
what is this general principle ? 

§ 189. In the environment there exist relations of all 
orders of persistence^ from the absolute to the fortuitous. 
Consequently^ in a creature displaying a developed corre- 
spondencGj there must exist all grades ©f strength in the 
connexions between states of consciousness. As a high 
intelligence is only thus possible^ it is manifestly a condition 
to intelhgence in general that the antecedents and con- 
sequents of psychical changes shall admit of all degrees of 
cohesion. And the question to be answered is : — How are 
their various degrees of cohesion adjusted ? 

Concerning their adjustments there are two possible hy- 
pothesesj of which all other hypotheses can be but modi- 
fications. On the one hand^ it may be asserted that the 
strength of the tendency which each state of consciousness 
has to foUow any other^ is fixed beforehand by a Creator — , 
that there is a pre-estabhshed harrnony between thej ^ 
inner and outer reEtions. On the other hand, it may be| 
asserted that the strength of the tendency which each state 
of consciousness, has to follow any other, depends on the 
frequency with which the two have been connected in ex- 
perience — ^that the harmony between the inner and outer ^ 

relations arises from the fact that the outer relations p roduce 

the inner relations. Let us briefly examine these two 

For the first the reason given, like the reason given* for . 
the special-creation hypothesis at large, is that certain of : 
the phenomena cannot otherwise be explained. This s^per- | 
natural genesis of the adjustment is alleged because no | 
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natural genesis has been assigned. The h373)othesi3 has not 
a single fact to rest on. The facts that may be cited in its 
support^ such as those of reflex action_, are simply facts which 
have not yet been explained ; and this alleged explanation 
of them as due to a pre-established harmony^, is simply a 
disguised mode of shelving them as inexplicable. A 

further criticism is^ that those who espouse this theory dare 
not apply it beyond a narrow range of cases. It is only 
where the connexions between psychical states are absolute — 
as in the so-called forms of thought and in the congenital 
instincts — ^that they fall back on pre-established harmony.''^ 
But they should either go the entire length with Leibnitz, 
or not go with him at aU. If they assume that the adjust- 
ment of inner relations to outer relations has been in some 
; cases fixed beforehand, they ought in consistency to assume 
that it has be& In alljsases fixed beforehand. If, answering 
to eacFabsolutely-persistent connexion of phenomena in the 
environment, there has been provided some absolutely-per- 
sistent connexion between states of consciousness; why, 
where the outer connexion is almost absolutely persistent, 
and the inner connexion proportionately persistent, must we 
not suppose a special provision here also ? why must we not 
suppose special provisions for all the infinitely-varied degrees 
".of persistence? The unqualified adoption of the 

hypoth esis is . however, declined, for obvious reasons. It 
^ in volve the assertion of a rigpxpus„, necessity in all 

action — an assertion which .those who favour 
this hypothesis are, more than any others, disinclined to 
‘ make. It would raise the awkward question why at birth 
there is not as great a power of thinking, and of thinking 
correctly, as at any subsequent period. It would imply that 
men are equally wise concerning things of which they have 
had no experience, as concerning things of which they have 
; had experience. It would altogether negative that advance 
in enlightenment which characterizes human progression. 
In short, not only is the hypothesis without foundation 
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in our knowledge of mental pkenomena ; but acceptance 
of it would necessitate rejection of all such knowledge of 
mental pkenomena as we have acquired. 

Contrariwise^ for the second hypothesis the evidence is 
overwhelming. The multitudiiious facts commonly cited to 
illustrate the doctrine of association of ideas, support it/. 

It is in harmony with the general truth that from the igno- 
rance of the infant the ascent is by slow steps to the know- 
ledge of the adult. All theories and all methods of educa- 
tion take it for granted — are alike based on the belief that 
the more frequently states of consciousness are made to 
follow one another in a certain order, the stronger becomes 
their tendency to suggest one another in that order. The ^ 
sayings — Practice makes perfect, and Habit is second 
nature,"’^ remind us how long-established and universal is; 
the conviction that such a law exists. Exemplification of 
it is furnished by the fact that men who, from being difie- 
rently circumstanced, have had different experiences, reach' 
different generalizations ; and by the fact that a wrong ; 
conception will become as firmly established as a right one, 
if the external relation to which it answers has been as 
often repeated. It is in harmony with these among other 
familiar truths ; — that phenomena wholly unrelated in our 
experience, we have no tendency to think of together ; that 
where a certain phenomenon has occurred in many rela- 
tions, we usually imagine it as recurring in the relation in 
which it has most frequently occurred ; that when we have f 
witnessed many recurrences of a certain relation we come / 
to have a strong belief in that relation ; that if a relation I 
has been daily experienced throughout life with scarcely an| 
exception, it becomes difficult for us to conceive it as other-j 
wise — to break the connexion between the states of con- 
sciousness representing it ; and that where a relation* has 
been perpetually repeated in our experience with absolute 
uniformity, we are entirely disabled from conceiving the 
negation of it. 
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The onlv orders of psychical sequences not obviously in- 
cluded by’ this general law, are those classed as reflg^^and 
instinctive— those which are apparently established before 
.-rny'^TOOTence has been had. But it is possible that, rightly 
interpreted, the law covers these also. Though reflex and 
iristinctive sequences are not determined by tbe experiences 
of tbe individual organism manifesting them; yet tbe ex- 


]>eriences of tbe race of organisms forming its ancestry may 
iiave determined tbem. Hereditary transmission aj^plies to 
pSTcbical peculiarities as well as^to 

While tbe modified bodily structure produced by new 
babits of life is bequeathed to future generations, tbe 
modified nerrous tendencies produced by sucb new babits 
of life are also bequeathed 3 and if tbe new babits of life 
become permanent tbe tendencies become permanent. Let 
us glance at tbe facts. 

^ Among tbe families of a civilized society, tbe changes of 
occupation and habit from generation to generation and the 
intermarriage of families having different occupations and 
babits, greatly confuse tbe evidence of psychical here- 
I dity. But it needs only to contrast national characters 
;? to see that mental peculiarities caused^by^l^fr^ 


/ ditary. We know that there are warlike, peaceful, nomadic, 
: maritime, bunting, commercial, races — races that are inde- 
pendent or slavish, active or slothful ; we know that many 
of these, if not all, have a common origin ; and hence it is 
inferable that these varieties of disposition, which have 
evident relations to modes of life, have been gradually 
produced in the course of generations. The tendencies to 
certain combinations of psychical changes have become 
organic. In dome sticated animals parallel facts 

are familiar. Kot only ffie forms and constitutions, but the 
i dispositions and instincts of horses, oxen, sheep, pigs, fowls, 
have become different from those of their jvild Mndred. 
The various breeds of dogs exhibit numerous varieties 
of mental character and faculty permanently established 
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by mode of life ; and tbeir several tendencies are spontane- 
ously manifested. A young pointer will point at a covey 
tbe first time lie is taken afield. A retriever brouglit up 
abroad has been remarked to fulfil his duty without instruc- 
tion. In such cases there is evidently a bequeathed ten- 
dency for the psychical changes to take place in a special 
way.* Even from the conduct of untamad creatriTes 

we may gather evidence having like implications. The 
birds of inhabited countries are far more difficult to ap- 
proach than those of uninhabited ones. And the manifest 
inference is, that continued experience of human enmity 
has wrought organic changes in them— has modified their 
instincts — has altered the connexions among their psychical 
states -t 

Of the two hypotheses, then, the first is supported by no 
positive evidence whatever, while the second is supported 
by such positive evidence as we have. That the inner co- 

Had Mr. Darwin’s Origin of Species been published before I wrote 
this paragraph, I should, no doubt, have so qualified my words as to re- 
cognize ‘‘selection,” natural or artificial, as a factor. Being written, how- 
ever, I prefer to let the passage remain with nothing beyond verbal changes, 
and to make the needful qualification in a note. I do this partly to avoid 
an inconvenient complication of the statement. But my chief reason is 
that, while holding survival of the fittest to be always a co-operating cause, 
I believe that in cases like these it is not the chief cause. The reasons for 
this belief are given in the Principles of Biology, § 166 . 

f I was somewhat surprised when a very competent critic called in ques- 
tion this modification of instincts in birds ; and failing to remember 
on what authority I had alleged the fact (which I supposed to be well 
knowm) I was unable to justify myself. An American friend, who was 
present, has since been so good as to forward me a verification, in the forna 
of an incidental remark contained in a letter from Captain William 
Reynolds, of the United States Navy. This letter (the original is before 
me) is written from Brook’s Island, described by Captain Heynolds 
as a “little midge of sand in the midst of the wide Pacific.” After 
giving other particulars of this uninhabited island, he says : — “The bii^i^s 
won’t get out of the way of our people when we land, but show fight and 
have to be kept oiT with sticks. During this mAUe, the tropic birds lose 
their tail feathers, which are plucked from them, as you would pull a blade 
of grass, while walking over a field.” 
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tesions of psycMcal states are pre-adjusted to tlie outer 
persistences of tlie relations symbolized, is a supposition 
which, if taken literally, involves absurdities so great that 
none now make it in respect of any cohesions save the con- 
genital. That it is the true supposition in so far as this 
limited range of cases is concerned, no evidence can be 
given ; since only to one present at the creation of an 
organism is knowledge of pre-adjustment possible. So far 
as the facts are accessible, the supposition is wholly at 
variance with them; and it is entertained only where it 
cannot be brought face to face with the facts. On 

the other hand, the supposition that the inner cohesions are 
adjusted to the outer persistences by accumulated ex- 
perience of those outer persistences, is in harmony with all 
our actual knowledge of mental phenomena. Though in 
so far as reflex actions and instincts are concerned, the 
experience-hypothesis seems insufficient ; yet, its seeming 
insufficiency occurs only where the evidence is beyond our 
reach. Nay, even here, such few facts as we can get point 
to the conclusion that automatic psychical connexions result 
frnmjjhe registration of ”e^eriences continued for number- 
less generations. 

In brief, the case stands thus: — ^It is agreed that all psychi- 
cal relations save the absolutely indissoluble are determined 
by experiences. Their various strengths are admitted, other 
things equal, to be proportionate to the multiplication of ex- 
periences. It js an unavoidable corollary that an infinity of 

experiences vdU prpduce^^ X relation that is in- 

dissoliAle. Though such infinity of experiences cannot be 
received by a single individual, yet it may be received by 
the succession of individuals forming a race. And if there is 
a transmission of induced tendencies in the nervous system, 
it is inferable that all psychical relations whatever, from the 
necessary to the fortuitous, result from the experiences of 
the corresponding external relations; and are so brought 
into harmony with them. 
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Hence tlie growth of intelligence at large depends on the 
law^ that when any two psychical states occur in immediate 
succession,, an effect is produced such that if the first sub- 
sequently recurs there is a certain tendency for the second 
to foUow it. 

§ 190. By this law^ if it is the true one^ must he interpret- 
able all the phenomena^ from their lowest to their highest 
grades. Let us first observe how far the leading deductions 
agree with the leading facts. 

A manifest corollary from the law is that the psychical 
relations in any organism, will correspond besr to those 
physical relations it comes most in contact with. The 
environment in general is infinite. The environment of 
each order of creature is practically more or less limited. 
And each order of creature has an environment which, 
besides being limited, is practically more or less special. 
The law implies, then, that the psychical relations displayed ' 
by each order of creature, will be those which recur the . 
oftenest within the range of its experience. And we know^ 
the fact to be that they are so. 

Contemplating the animal kingdom at large, the first psy- 
chical relations established ought to be those answering to 
the most prevalent environing relations of the simplest kind. 
Such are just what we find. The stationary polype with out- 
stretched tentacles, contracts on being touched. Now a 
creature that is not itself moving can be touched only by 
something in motion. And this universal relation between 
collision and some moving body, is one of the first to be re- 
sponded to. When a shadow passing across a rudimentary 
eye is followed by a movement in the creature possessing 
that eye, the internal relation between the impression and 
the motion corresponds with the relation between a pj*ssing 
opacity and a passing solidity in the environment ; and this 
is one of the most general relations. Various analogous 
cases will suggest themselves. 
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special synthesis. 


In the progress of life at large, as in the progress of the 
maiTidnal, the adjustment of inner tendencies to outer per- 
sistences, must begin with the simple and advance to the 
complex ; seeing that both within and without, complex re- 
lations, being made up of simple ones, cannot be established 
before simple ones have been estabhshed. ^fter experience 
of some persistent relation A to B in the environment, has 
generated a persistent relation between the answering psy- 
chical states a and h ; and after some other persistent outer 
relation C to D, has similarly generated a persistent inner 
relation c to d ; then, if in the environment there exists any 
relation between the relations A to B and C to D, it becomes 
possible for repeated experiences to generate in the organism 
a relation between ato h and c to d. But it is manifestly 
impossible for this to he done until the relations a to b and 
c to d have been themselves generated. This deduction, too, 
we see to he in complete conformity with the facts, both oi 
individual evolution and of general evolution. 

Further, it must follow that the only thing required for 
the establishment of a new internal relation answering to a 
new external one, is, that the organism shall be sujBdciently 
developed to cognize the two terms of the new relation, and 
that being thus developed, it shall be placed in circumstances 
which present the new relation. Here also, there is har- 
mony between the a jpriori inference and the inference from 
observation. In our domestic animals there are constantly 
formed new psychical relations answering to such new phy- 
sical relations as have terms sufficiently simple to be per- 
ceived. And in human civilization we see the truth 
niustrated in the progress to wider and wider general- 
izations. 

But the validity of these several corollaries will become 
inore^ apparent as we proceed. Let us now pass on to conr 
of IntelGgince under its leaSng 
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REFLEX ACTION. 

§ 191. Under its simplest form, Reflex Action is tbe 
sequence of a single contraction upon a single irritation. 
A vague manifestation of this sequence marks tke dawn of 
sensitive life ; and, indeed, it is ckiefly because tbey shrink 
on being touched, that many of the simpler animals are 
recognized as living. 

But though in the movements of Zoophytes it is fore- 
shadowed, Reflex action proper is exhibited only when 
we ascend to creatures in which there exist nerves 
and muscles. In such creatures, the response is effected 
not through the agency of the one uniform tissue consti- 
tuting the body, which is at once irritable and contractile ,* 
but the irritability is confined to one specialized stimc- 
ture, while the contractility is confined to another special- 
ized structure ; and the two structures are placed in such 
relation that irritation of the one is followed by contraction 
of the other. Some impression is made on the peripheral 
termination of a nerve ; the molecular motion it sets up is 
propagated along the nerve until it reaches a ganglion ; the 
large quantity of molecular motion there disengaged, dis- 
charges itself along another nerve proceeding from the 
ganglion to a muscle ; and thus the stimulus carried 
through an afferent nerve to some lihero-motor centre, is 
thence reflected in multiphed amount through an efferent 
nerve to che contractile agent. 
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In tliis simplest form of psychical action we see a single 
internal relation adjusted to a single external relation. 
Any one of the suckers on the arm of a cuttle-fish that has 
been separated from the body^ will^ under the influence of 
its own independent ganglion_, attach itself to a substance 
placed in contact with it — ^the established relation between 
the tactual and muscular changes in the sucker and its 
ganglion, is parallel to the uniform relation between resist- 
ance and extension in its environment — the inner cohesion 
of psychical states is as persistent as is the outer relation 
between attributes. And if we remember that in the 
actions of the cuttle-fish this inner relation is perpetually 
being repeated in response to the outer relation, we see how 
the organization of it in the species answers to the infinitude 
of experiences received by the species. 

§ 192. Eeflcx action being the lowest form of psychical 
life, is, by implication, most nearly related to physical life : 
in it we see the incipient differentiation of the’ two. This 
truth may be discerned from several points of view. 

It was shown that the contraction which occurs in a 
polype when touched, or otherwise stimulated, probably 
results from the increased vital change which the stimulus 
produces in the disturbed tissues (§ 140) ; and though one of 
these reflex actions, as of a cephalopod^s sucker, is effected 
in a more definite and more complicated way, yet it does 
not so far differ as to be removable from the class of phy- 
sical actions. Mostly, it would be considered as a misuse of 
words to call it psychical. So that while as belonging to the 
order of vital changes which, in their higher complications, 
we dignify as psychical, it may be convenient to classify it 
as psychical; yet it must be admitted that in position it is 
transitional. Again, in well-organized creatures, 

the physical life is itself regulated by reflex actions. Those 
rhythmical movements of the alimentary canal which follow 
the introduction of food, are of reflex origin; as are also 
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those processes by wHcb^ under the same stimulus^ the 
digestive fluids are prepared and poured out. The various 
viscexa, too^ performing each its separate function, must 
have their relative activities adjusted; and the due bal- 
ancing of them is effected by reflex action. It is held that 
the changes in the state of each viscus are impressed on the 
nerves proceeding to ganglia in the sympathetic, whence 
they are reflected to the other viscera ; so that, for instance, 
when the stomach has been filled, the stimulus it diffuses 
through this channel to the heart and lungs, causes them to 
send it an increased quantity of aerated blood. In 

yet another respect may we see a close alliance between the 
physical life and this nascent psychical life. As was shown 
in a foregoing chapter, the psychical life is broadly distin- 
guished from the physical life by the peculiarity that its 
changes, instead of being simultaneous and successive, are 
successive only; but, as was also shown, this peculiarity 
makes its appearance gradually, and becomes marked only 
when the psychical life becomes high. Now the reflex 
actions in which the nascent psychical life is seen, are 
nearly as much characterized by simultaneity as are the 
purely physical actions. A great number of these simplest 
nervous changes go on quite independently in the same 
organism at the same moment. Once more, the 

proximity of these reflex actions to the physical life is im- 
plied by their unconsciousness. Not only in co-ordinating 
the visceral processes, but also in co-ordinating the pro- 
cesses of perception, there constantly go on reflex actions j 
of which we have no immediate knowledge ; as those by 
which the focus of each eye is adjusted to distances and the 
closure of the iris adapted to the quantity of light. Other 
reflex actions of which we can take direct cognizance — as 
that of breathing — can go on without our thinking of them. 
And others which are commonly accompanied by local sen- 
sation — as when the foot is wijihdrawn from something 
which tickles it — are found to be most energetically per- 
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formed when, from some spinal lesion, local sensation has 
been abolished. Eemembering how nearly unconscious our 
own locomotive actions become when we are absorbed in 
thought, it is inferable that in creatures whose reflex loco- 
motive actions are congenitally perfect, they are quite un- 
i conscious. The rapid alternations of a centipede^s leg or a 
fly^s wing, are probably as automatic as are those of a 
steam-engine piston ; and may be co-ordinated after a gene- 
rally analogous manner. Just as, in a steam-engine, the 
arrival of the piston at a certain point is necessarily accom- 
panied by the opening of a valve serving to admit the steam 
which will drive the piston in the reverse direction ; so, in 
one of these rhythmically-moving organs, the performance 
of each motion ends in bringing the organ to a position in 
which the stimulus to an opposite motion acts upon it. 

But though^ from ^11 points of view. Reflex action is seen 
to be a species of change very httle removed from the 
physicaf changes constituting vegetative life ; yet even in 
ut we may discern a fulfilment of the primordial conditions 
:tb consciousness. In the lowest conceivable type of con- 
‘jsciousness — that produced by the alternation of two states 
— ‘there are involved the relations constituting the forms of 
all thought. And such an alternation of two states is just 
that which occurs in the ganglion connected with one of 
these rhythmically-moving organs. 

§ 193. From that lowest kind of Reflex action in which a 
single impression produces a single contraction, the ascent 
is to complications in the stimuli and in the acts resulting 
^ from them. There is no precise distinction between a single 
j contraction and a combination of contractions. From the 
' excitation of dispersed muscular fibres to the excitation of 
fibres aggregated into definite bundles, the transition is 
insensible ; and there is similarly a gradual passage from 
j single contractions to combinations of contractions. Hence, 
j under the head of Reflex action there are classed numerous 
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cases in wHcli a whole group of muscular motions results 
from one impression. The decapitated frog which leaps 
when one of its feet is irritated^ supplies an illustration. To 
examine the varieties and complexities of Reflex action^ is 
the task of the physiologist rather than of the psychologist. 
Here it concerns us merely to note the bearing of the phe- 
nomena on the general argument. 

We have to observe that these simplest of psychical 
changes correspond to external relations which are only 
one degree more specialized than the relations to which 
physical changes correspond. While the processes of the 
purely vegetative life are in adjustment with those most 
general relations between nutriment^ oxygen,, temperature^ 
moisture^ lights which pervade the environment at large; 
these lowest processes of the animal life are in adjustment 
with the most general relations of the solid bodies con- 
tained in the environment : as those between tangibility 
and solidity^ motion and life. 

Purthei% it is to be noticed that in conformity with the 
general law of intelligence,, we have,, in one of these reflex 
actions^ an established connexion between two psychical 
states answering to an established connexion between two 
external phenomena. Not that the inner tendency is 
exactly proportioned to the outer persistency. In many 
cases it is absolute in the organism though by no means 
absolute in the environment. And this is just what is to 
be looked for among these manifestations of nascent in- 
telligence; since the adjustment of the inner tendencies to 
the outer persistencies^ being the law of intelligence in the 
abstract,, cannot be fulfilled where the intelligence is in- 
cipient. 

Lastly may be named the fact, that these indissolubly- 
connected psychical states exist where there are perpethally- 
repeated experiences of the external relations to which they 
answer. 
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CHAPTER T. 


INSTINCT. 

§ 194. Not using tlie word as tbe vulgar do^ to designate 
all other kinds of intelligence than the human, but restrict- 
ing it to its proper signification. Instinct j piay be described 
as— compound refiex action. I say described rather then 
defined, sincenoclear line of demarkation can be drawn 
between it and simple reflex action. As remarked in the 
! last section, the dirigo-motor processes which reflex actions 
show us, pass by degrees from the simple to the complex ; 
and a cursory inspection of the facts shows us that the 
reci^io-motor processes do the like. Nevertheless we may 
conveniently distinguish, as a higher order of these auto- 
matic nervous adjustments, those in which complex stimuli 
produce complex movements. 

That the propriety of thus marking off Instinct from 
primitive reflex action may be clearly seen, let us take 
examples. A chjc k^ immediately it comes out of the egg, 
not only balancesfiself and runs about, but picks up frag- 
ments of food; thus showing us that it can adjust its 
muscular movements in a way appropriate for grasping 
an object in a position that is accurately perceived. Ob- 
vioT:^ly this action, which is proved by the circumstances 
fco be purely automatic, implies the combination of many 
stimuli. The excitation of certain retinal nerve-fibres must 
be one — an excitation which is itself a somewhat special 
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ccmbination of excitations. Another component in the gene- 
ral stimnlus must be that proceeding from the muscles by 
which the eyes are directed. And yet another component 
must be that proceeding from the muscles which alter the 
focal adjustments of the eyes. Without impressions pro- 
ceeding from both these sets of muscles^ it would be im- 
possible for the head to be guided in the right direction^ or 
for the beak to be closed at the right moment. Thus the 
action implies impressions on retinal nerves, impressions 
on nerves proceeding from muscles which move the eyes, 
and impressions on nerves proceeding from muscles which 
adjust their lenses — implies that all these nerves are excited 
simultaneously in special ways and degrees ; and that the 
complex co-ordination of muscular contractions by which 
the fly is caught, is the result of this complex co-ordination 
of stimuli. Of such co-ordinated acts automati-’ 

cally resulting from co-ordinated stimuli, we have many 
illustrations in ourselves. Though originating in volition; 
our ordinary movements are performed in a mode just like 
that described. When putting out the hand to grasp an 
object before us, we are unconscious of the particular 
muscular adjustments made. We see the object, and in 
response to the wish for it the arm is moved in a fii} 
way. But were any of the various nervous stimuli in- 
volved in the perception absent, the arm would not be 
guided aright. That is to say, the special muscular co-or- 
dination is due to the special co-ordination of sensations 
received from the eye and its adjuncts ; volition being con- 
cerned merely in setting the process going. One of these 
actions of our own differs from that of the newly-hatched 
fly-catcher mainly in this, that whereas, in ourselves, the 
impressions and motions, being almost infinitely varied and 
severally repeated with comparative infrequency, are not 
congenitally co-ordinated but are co-ordinated in the course 
of our first years ; in the fly-catcher, descended from a race i 
in which a special combination is perpetually repeated by ; 
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every individual ttrougliout life^ tliis combination is ready* 
organized. 

So tliat wMle in tbe primitive forms of reflex action a 
single impression is followed by a single contraction ; while 
in the more developed forms of reflex action a single im- 
pression is followed by a combination of contractions ; in 
this which we distinguish as Instinct, a combination of im- 
pressions is followed by a combination of contractions ; and 
the higher the Instinct the more complex are both the 
directive and executive co-ordinations. Carrying with us 
this conception, let us now contemplate the facts in con- 
nexion with the general laws we are tracing out, 

§ 195. Instinct is obviously further removed from purely 
physical life than is simple reflex action. Wliile simple 
reflex action is common to the internal visceral processes 
and to the processes of external adjustment. Instinct is not. 

' There are no instincts displayed by the kidneys, the lungs, 
the liver : they occur only among the actions of that nervo- 
muscular apparatus which is the agent of psychical life. 

Again, the co-ordination of many stimuli into one sti- 
mulus is, so far as it goes, a reduction of diffused simul- 
taneous changes into concentrated serial changes. Whether 
the combined nervous acts which take place when the fly- 
catcher seizes an insect, are regarded as a series passing 
through its centre of co-ordination in rapid succession, or as 
consolidated into two successive states of its centre of co- 
ordination, it is equally clear that the changes going on in 
its centre of co-ordination have a much more decided linear 
arrangement than have the changes going on in the 
scattered ganglia of a centipede. 

In its higher forms. Instinct is probably accompanied by 
"^a rudimentary consciousness. There cannot be co-ordination 
of many stimuli without some ganglion through which they 
are all brought into relation. In the process of bringing 
them into relation, this ganglion must be subject to the 



434 


SPECIAL SYNTHESIS. 


every individual thrcugliout life^ tHs combination is ready- 
organized. 

So that while in the primitive forms of reflex action a 
single impression is followed by a single contraction ; while 
in the more developed forms of reflex action a single im- 
pression is followed by a combination of contractions ; in 
this which we distinguish as Instinct, a combination of im- 
pressions is followed by a combination of contractions ; and 
the higher the Instinct the more complex are both the 
directive and executive co-ordinations. Carrying with us 
this conception, let us now contemplate the facts in con- 
nexion with the general laws we are tracing out. 

§ 195, Instinct is obviously further removed from purely 
physical life than is simple reflex action. WTiile simple 
reflex action is common to the internal visceral processes 
and to the processes of external adjustment. Instinct is not. 

' There are no instincts displayed by the kidneys, the lungs, 
the liver : they occur only among the actions of that nervo- 
muscular apparatus which is the agent of psychical life. 

Again, the co-ordination of many stimuli into one sti- 
mulus is, so far as it goes, a reduction of diffused simul- 
taneous changes into concentrated serial changes. Whether 
the combined nervous acts which take place when the fly- 
catcher seizes an insect, are regarded as a series passing 
through its centre of co-ordination in rapid succession, or as 
consolidated into two successive states of its centre of co- 
ordination, it is equally clear that the changes going on in 
its centre of co-ordination have a much more decided linear 
arrangement than have the changes going on in the 
scattered ganglia of a centipede. 

In its higher forms. Instinct is probably accompanied by 

rudimentary consciousness. There cannot be co-ordination 
of many stimuli without some ganglion through which they 
are all brought into relation. In the process of bringing 
.them into relation, this ganglion must be subject to the 



INSTINCT, 


435 


Influence of eacL. — ^must undergo many changes. And the 
quick succession of changes in a ganglion^ implying as it 
does perpetual experiences of differences and likenesses, 
constitutes the raw material of consciousness. The implica^ 
tion is that as fast as Instinct is developed, some kind of 
consciousness becomes nascent. 

Further, the instinctive actions are more removed from 
the actions of simple bodily life in this, that they answer to 
external phenomena which are more complex and more 
special. While the purely physical processes going on 
throughout the organism respond to those most general 
relations common to the environment as a whole ; while the 
simple reflex actions respond to some of the general relations 
common to the individual objects it contains; these com- 
pound reflex actions which we class as instincts, respond to 
those more involved relations which characterize certain 
orders of objects and actions as distinguished from others. 

Greater differentiation of the psychical life from the phy- 
sical life is thus shown in several ways — ^in the growing 
distinction between the action of the vegetative and animal 
systems; in the increasing seriality of the changes in the 
animal system; in the consequent rise of incipient; con- 
sciousness ; and in the higher speciality of the outer relations 
to which inner relations are adjusted : which last is indeed 
the essence of the advance, to which the others are necessary 
accompaniments. 

§ 196. We are now prepared to inquire how, b j a c- / 
cumulated egieriences, compound reflex actions may be ^ 
dewloped out of simple ones. 

Let us begin with some low aquatic creature possessing 
rudimentary eyes. Sensitive as such eyes"^ are only to 
marked changes in the quantity of light, they can be affected 
by opaque bodies moving in the surrounding water, only 
when such bodies approach close to them. But bodies 
carried by their motion very near to the organism, will, by 
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their further motion^ be brought in contact with it. The 
cases in which an external object passes by almost at a tan- 
gent to that part of the organism where the rudimentary eye 
is placed; so as nearly to touch the surface but not quite^ 
must be exceptional. In its earliest forms sight is, as before 
said, little n;iore than anticipatory touch (§ 142) : visual 
impressions are habitually followed by tactual ones. But 
tactual impressions are, in all these creatures, habitually 
followed by conti^actions — contractions which, as was 
pointed out in § 140, are probably the necessary effects of 
mechanically accelerating the vital changes — contractions 
which, under like stimuli, occirr even in certain plants, and 
are so shown to be producible by alterations in the processes 
of purely physical life. Eesult as they may, however, it is 
beyond question that from the zoophytes upwards, touch 
and conti’action form an habitual sequence ; and hence, in 
creatures whose incipient vision amounts to little more than 
anticipatory touch, there constantly occurs the succession 
— a visual impression, a tactual impression, a contrac- 
tion. ^ Now the evolution of a nervous system is a 
necessary concomitant of that specialization which originates 
the senses. On the one hand, until the general sensitiveness 
is in some degree localized, the inteimuncial function of the 
nervous system cannot exist; and on the other hand, no such 
localized sensitiveness can exist without something in the 
shape of nerves. A nascent sense of sight, therefore, implies 
a nascent nervous communication. And along with a nas- 
cent nervous communication we may see the first illustration 
of the growth of intelligence. If psychical states (using 
the term in its widest sense) which follow one another time 
after time in a certain order, become every time more closely 
connected in this order, so as eventually to become insepar- 
able ; then it must happen that if, in the experience of any 
species, a visual impression, a tactual impression, and a con- 
ti^ction, are continually repeated in this succeesion, the 
several nervous states produced will become so consolidated 
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that the first cannot be caused without the others following 
— the visual impression will be instantly succeeded by a 
nervous excitation like that which a tactual impression pro- 
duces^ and this will be instantly succeeded by a contraction. 
There will thus occur a contraction in anticipation of touch. 

What must result from a further development of vision ? 
Evidently the same bodies will be discerned at greater , 
distances, and smaller bodies will be discerned when close ^ 
to. Both of these must produce obscurations which are faint 
in comparison with that obscuration produced by a lai’ge 
body about to strike the creature^s sur&,ce. But now mark 
the accompanying experience. A faint obscuration wdl 
not, like an extreme one, be habitually followed by a 
strong tactual impression and a subsequent contraction. If 
caused by a great mass passing at some distance, there 
will probably be no collision — no tactual impression at all. 
If caused by a little mass which is very near, the collision 
that follows win be comparatively slight — so slight as not to 
excite a violent contraction, but only such tension in the 
muscular apparatus as is seen in any creature about to seize 
upon prey. This is by no means an assumption. Among 
animals in general, ourselves' included, a nervous impression 
which, if shght, simply rouses attention and braces up the 
muscles, causes convulsive contortions if intense. It is there- 
fore a deduction from a well-established law of the nervo- 
muscular system, that a creatme possessing this somewhat 
improved vision will, by a partial obscuration of light, have 
its muscles brought into a state of partial tension — a state 
fitting them either for the seizure of a small animal should 
the partial obscuration be caused by the impending collision 
of one, or for sudden retreat into a s.hell should the obscura- 
tion be increased by the near approach of a larger animal. 
So that even from this simple advance there arises a some- 
what greater speciality and complexity in the inner relations 
answering to outer relations. 

instead of a stationary creature, suppose the creature con- 
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templated to be one that babitnally moves about in tbo 
water; and suppose a furtber development of tbe eyes— a 
development consisting in enlargement of each, retina, and 
subdivision of it into separate sensitive agents. In such a 
creature, the eyes are subject to perpetually-changing im- 
pressions produced by the objects amid which it swims. 
These impressions fall on different parts of its retinse, 
according to the positions of the objects making them. 
Latemlly-placed bodies either affect one retina only, or one 
much more than the other. Bodies above have their images 
cast on the lower parts of its retinae. Bodies below, if 
visible at all, cast images on their upper parts. Of the im- 
pressions thus made, however, few are directly followed by 
tactual impressions: the creature^s forward movement carries 
it away from the objects naaking them. Only when the im- 
pression made by a lateral object is both very strong and 
changes very rapidly — only when it is the impression pro- 
duced by an approaching larger animal, will there result any 
motor excitation. Faint and slowly-changing lateral impres- 
sions, not being habitually followed by tactual impressions, 
will not affect the actions. But now mark that there 

are certain visual impressions which, though not strong, are 
habitually followed by tactual ones of a particular kind. 
I refer to the visual impressions made by small objects in 
front. When, during the creatime^s passage through the 
water, certain parts of its two retinae are simultaneously 
affected by impressions of moderate strength ; it commonly 
happens that immediately afterward,s, the feelers and head 
come in contact with somethiug serving for food. A visual 
impression of a special kind, is followed by a tactual im- 
pression on the prehensile organs ; and, consequently, by all 
those muscular actions which the presentation of food to 
them calls forth. The oftep-recurring succession will be 
this : Light excitation of a particular double group of re- 
tinal nerves ; excitation of the nerves of the prehensile 
organs; excitation of a special set of muscles. And these 
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tliree psycMcal states being babitually connected, must, by 
repetition in countless generations, become so coherent that 
the special visual impression will directly call forth the mus- 
cular actions by which prey is seized. Eventually, the sight 
of a small object in front will cause the various motions 
requisite for the capture of prey. 

Here, then, we see how one of the simpler instincts will, 
under the requisite conditions, be established by accumu- 
lated experiences. Let it be granted that the more fre-’ 
quently psychical states occur in a certain order, the 
stronger becomes their tendency to cohere in that order, 
until they at last become inseparable ; let it be granted 
that this tendency is, in however slight a degree, inherited, 
so that if the experiences remain the same each successive 
generation bequeaths a somewhat increased tendency ; and 
it follows that, in cases like the one described, there must 
eventually result an automatic connexion of nervous actions, 
corresponding to the external relations perpetually ex- 
perienced. Similarly if, from some change in the en- 
vironment of any species, its members are frequently 
brought in contact with a relation having terms a little 
more involved; if the organization of the species is so &r 
developed as to be impressible by these terms in close suc- 
cession ; then, an inner relation corresponding to this new 
outer relation will gradually be formed, and will in the end 
become organic. And so on in subsequent stages of pro- 
gress. 

This of course is intended merely as a rude indication of 
the mode in which the general principles enunciated explain 
the development of instincts. The law of intelligence being 
.that the strengths of the inner cohesions between psychical 
states must be proportionate to the persistences of the 
outer relations symbolized; and the development of in- 
telligence in conformity with this law being, in all cases, 
of which we have direct knowledge, secured by the one 
simple principle that experience of the outer relations pro- 
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duces tlie inner cohesions and makes the inner cohesions 
strong in proportion as the outer relations are persistent ; 
it was requisite to inquire whether the intelligence concern- 
ing whose genesis we have no direct knowledge, had pro- 
bably a like origin. And reasoning deductively from the 
conditions of the case, we conclude that this same simple 
principle is sufficient to account for the facts— or rather, for 
a type of them. To trace out the actual development of 
instincts, in their infinite varieties and complications, must 
ever remain impossible : adequate data are not to be had. 
The foregoing is to be taken simply as an adumbration of 
the probable mode of development. 

§ 197. What must be the ulterior results of this mode 
of development? Assuming some such process as that 
above suggested to be the one by which instincts in general 
are evolved ; let us deduce the characteristics of the evolu- 
tion regarded in its ensemble, and see how far they agree 
with the actual characteristics. 

The progression from the lower to the higher instincts is, 
throughout, a progression towards greater speciality and 
complexity of correspondence. The movement produced 
in a creature having a rudimentary eye, when an opaque ob- 
ject is suddenly passed before that eye, is more general and 
more simple than is the movement produced in a creature 
which grasps the prey passing before it. In the first case 
the effect is produced whatever the relative position of the 
object, providing the obscuration be considerable^ in the 
second case it is produced only when the object is just in 
front. To the outer relation between a moving opacity and 
a living solid body, is now added a relation of position; 
and not only a relation of position but one of mignitude, 
smce the effect is not the same when a large as when a 
smaU body is presented. That is to say, the external 
phenomenon responded to is a co-ordinated group of attri- 
butes and relations; while internally, there is a co-ordi- 
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nated group of clianges — ^not a single impression and a 
single motion^ but at least a pair of impressions and a con- 
siderable complication of motions. The correspondence is 
alike more complex and more special. 

Now, that the evolution of intelligence, if caused bj the 
multiplication of experiences, must follow this order, is 
demonstrable a 'priori. Phenomena become less frequent 
in proportion as they become more complex ; and hence, 
the experiences of them can never be so numerous as are 
the experiences of simple phenomena. The relation between 
a passing obscuration and a living body, recurs oftener than 
the relation between a certain degi'ee of obscuration and 
danger, or than the relation between a certain other degree 
of obscuration and food. Again, each of these relations is 
more general than the relation between a particular size and 
form of visual impression and an object of a particular class. 
And again, this relation is more general than that between 
a particular size, form, and colour of visual impression, and 
a certain species of that class. The inevitable corollary is, 
that if inner relations are moulded to outer relations by the 
accumulation of experiences, the simpler must be established 
before the more complex. 

The necessity of this order will be sthl better seen on re- 
membering that complex relations, both external and in- 
ternal, being composed of simple ones, must be preceded by 
simple ones. Before there can exist the objeccive relations 
implied in the action of one body on another, there must 
exist the objective relations implied in the existence of 
each body. And similarly, before complex subjective rela- 
tions can be established there must have been established 
the simpler subjective relations they are composed of. 

Observing that this inference from the experience -hypo- 
thesis harmonizes with the facts, so far as they are accessible 
to us, let us go on to observe some important corollaries. 

§ 198. If simple and general relations in the environment 
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must be those most frequently experienced^ and those tc 
which the response first becomes decided ; if environing 
relations a grade less simple and general are thus rendered 
appreciable, and by a repeated, though a less-frequently re- 
peated, experience, also establish answering internal rela- 
tions ; and if this process slowly extends to relations suc- 
cessively more complex and special, and less frequent ; then 
there will ultimately be established in the organism, nume- 
rous psychical relations having different degrees of cohesion. 
While an infinity of experiences will have rendered the first 
and simplest of these psychical relations indissoluble ; while 
experiences extremely numerous, though less numerous, may 
have given indissolubleness to psychical relations one degree 
more complex or two degrees more complex or three degrees 
more complex ; it is manifest that among relations increas- 
ingly involved and decreasingly frequent, there must come 
a stage at which the answering psychical relations are not 
indissoluble. This may be conveniently illustrated by 
symbols. 

Let A and B represent two attributes of matter in general 
— say extension and resistance — to the constant relation be- 
tween which a responsive relation has been established in 
the organism. Let C and D be two extremely general at- 
tributes of animal matter — say motion and life — to which 
also there is a responsive internal relation. It will be at 
once understood that experiences of the united group of 
attributes A, B, 0, D, recurring as they do in every living 
creature met with, may eventually establish an answering 
connexion of internal relations that is practically as absolute 
as the original ones. It is also comprehensible that if the 
creatures serving for prey are below a certain size, L, while 
those found to be enemies are mostly of a much greater 
size^ M ; continued experience may establish different or- 
ganic responses to the different groups of co-existent attri- 
butes, A, B, C, D, L, and A, B, C, D, M. And it k not 
difficult to see that when each of these large classes cornea 
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to be distinguisbable into sub-classes — say by means of dif- 
ferences of colour — the experiences of the two groups A B 
C D L and A B C D L and of the two groups A 
B C D M Pj and A B 0 D M may still be severally 
numerous enough to make the answering psychical actions 
automatic. But^ clearly^ along with more involved and more 
varied groups there must eventually come imperfect psychical 
cohesions. As^ by successive additions of perceived attri- 
butes and relations^ the psychical states become more com- 
plex ; and as each more complex combination of psychical 
states corresponding to a more special kind of object is^ by 
consequence^ less frequently repeated in experience ; it fol- 
lows from the general law we are tracing out that its com- 
ponents cannot be so completely integrated. Not only must 
the clustered internal states by which the clustered external 
properties are symbolized^, be less definitely aggregated (or 
at any rate the more recently added of them) ; but the com- 
posite impression they form must have a smaller power of 
producing the specially co-ordinated motions by which a fit 
adjustment is made. 

The implication lies on the surface. If, as the instincts 
rise higher and higher, they come to include psychical 
changes that are less and less coherent with their funda- 
mental ones ; there must arrive a time when the co-ordina- 
tion is no longer perfectly regular. If these compound 
reflex actions, as they grow more compound, also become 
less decided ; it follows that they will eventually become 
comparatively undecided. They will begin to lose their j 
distinctly automatic character. That which we call Instinct | 
will merge into something higher, v 

The facts are thus rendered comprehensible. We see ? 
that, if produced by experience, the evolution of Instinct 
must proceed from the simple to the complex, and that by 
a progression thus wrought out, it must insensibly pass into| 
a higher order of psychical action ; which is just what wef 
find it to do in the higher animals. 
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MEMORY. 

§ 199. That growing complication of the correspondence 
which, as we have just seen, necessitates ^tramitiQjg^ 
auta^ati^ctions to nog^utomajic ^ctions, brings with it 
a’^'^sepafation of the process of correspondence into parts. 
In its simple form, the adjustment of certain inner relations 
to certain outer relations is one indivisible action ; but in 
its complex form, such adjustment consists of several stages 
admitting of greater or less dissociation from one another 
— capable of hecoming fragments of correspondences. Thus, 

I among others, results the order of psychical actions known 
I as Memory. 

While, in any instinctive act, we see an entire process of 
bringing internal relations into harmony with external 
I relations. Memory, taken alone, exhibits relations in con- 
isciousness which do pot^ include any active adjustment 
I of £h”e organism to relations in the environment. Though 
,Hhose successions of ideas which constitute Memory, nearly 
all represent past experiences of the outer world; yet, as 
many if not most of them stand for past experiences of the 
outer world that are fortuitously combined, it is clear that, 
even considered as fragments of correspondences, they 
cannot be held to have as marked a harmony with the 
environment as have the homologous parts of automatic 
actions. True, each act of recollection is the establishment 
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of an inner relation answeiung to some outer relation ; but 
as that outer relation is often a transitory one^ the inner 
relation established in the act of recollection is often one 
answering to no relation now existing or ever likely to exist 
again ; and in that sense is not a correspondence. The ' 
correspondence here becomes evanescent. 

Prom this it wiU probably be inferred that a satisfactory 
account of Memery^ as viewed from our present stand-point,; 
is impracticable. The doctrine that all psychical changes 
are interpretable as incidents of the correspondence between 
the organism and its environment^ seems to be at fault. 
Besides the fact that part of the psychical changes con- 
stituting Memory have reference to no existing outer rela- . 
tions, there is the further fact that many trains of thought 
have apparently little or nothing to do with adjusting the 
conduct to the requirements. But though the position of 
Memory in the psychological system here sketched out, 
may not be at once understood, we need only pursue the 
synthesis a step further to see how Memory results from/ 
that same process of development by which Instinct, becom-i 
ing more^and more complicated, finally merges into the 
higlier forms of psychical action. 

Some clue will be gained on observing that while, on the 
one hand, Instinct may be regarded as a kind of organized 
memory ; on the other hand. Memory may be regarded as a ! 
kiiLd.,pf incipien t instinct. The automatic actions of a bee 
building one of its wax cells, answer to outer relations so 
constantly experienced that they are, as it were, organically 
remembered. Conversely, an ordinary recollection ’impies a 
cohesion of psychical states which becomes stronger by 
repetition, and so approximates more and more to the in- 
dissoluble, the automatic, or instinctive cohesions. But 
leaving rough suggestions, let us take up the general argu- 
ment from the point reached at the close of the last chapter, 

§ 200. So long as the psychical changes are completely 
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automatic, Memory, as we understand it, cannot exist— there 
cannot exist those irregular psychical changes seen in the 
association of ideas. But when, as a consequence of ad- 
vancing complexity and decreasing frequency in the groups 
of external relations responded to, there arise groups of 
internal relations which are imperfectly organized and fall 
short of automatic regularity; then, what we call Memory 
becomes nascent. Bor the elucidation of this we must 
again have recourse to symbols. 

As before, let A B 0 D, represent the group of co- 
existent attributes common to living bodies in general. Let 

f, g, stand for tlie further attributes distinctive of some 
class of creatures mostly serving for prey. And let h, h, be 
the attributes peculiar to some species of that class, which, 
when attacked, defends itself in a particular way ; while h, 
m, are the somewhat similar attributes peculiar to another 
species whose defence is a retaliation worse than the attack. 
We have, then, two very similar complex groups of co- 
existent attributes, AB0Defg/z/7c, and A B 0 D 
e { g h TThy which, by the hypothesis, are not frequently 
repeated in experience j but which, when they do occur, are 
attended by different consequences. The attributes A, B, C, 
D, being presented in every experience of living creatures, 
are responded to by automatically-connected internal states. 
Similarly, e, f, g, the attributes of creatures serving for prey, 
being extremely general, have also answering internal states 
that are automatically - connected with the first and with 
those motor changes which the presentation of prey calls for. 
But A, Tz, and h, m, not recurring so often, are represented 
by internal states that are not organically co-ordinated with 
their respective groups, or with the motor changes which 
those groups should produce. Such being the conditions of 
the case, what must happen ? 

In the first place, the mere complication in the sets of im- 
pressions serving as stimuli to special actions, itself implies 
.something like a nascent Memory. For as, on the one haind, 
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tlie nervous centre by wHcb any impressions B. C. D, 
e, f, gj h, hy are co-ordinated^ cannot receive all these 
impressions at absolutely the same instant ; and as, on the 
other hand, the special actions to be produced can be pro- 
duced only by co-operation of all these impressions ; it 
follows that they must severally have some slight per- 
sistence, so that the last may arise before the first fades 
away. 

Not to dwell on this, however, let us now observe that 
since the states answering to h, h, and those answering to 
h, m, have been unfrequently connected with their respective 
groups of states and the sequent actions, the nervous changes 
by which they are themselves produced and by which they 
produce subsequent changes, must be slow. Psychical states 
that often recur in a given order, not only become increas- 
ingly coherent but the transitions from each to the next 
become more and more rapid ; and, conversely, the cohesion 
of psychical states that have been rarely connected, is not 
only feeble but the transitions take appreciable times — a 
fact well exemplified in learning a language. But the toler- 
ably deliberate succession of psychical states is one of the 
conditions to Memory. A remembrance implies a conscious- 
ness, and a consciousness implies a perceptible duration. The 
nervous states which are gone through instantaneously — as 
those by which we infer the distances of the objects we look 
at — do not enter into what we term Memory at all : we are 
unconscious of them because they have no appreciable 
persistence. Hence, the occurrence of these comparatively- 
slow psychical changes is a step towards the evolution of 
Memory. 

A further consequence is now to be noted. When either 
of the groups of attributes ABCD efg^^, orAB 
C D e f g m, is presented, the set of impressions A 
B C D e f g, produced in common by both of them, and 
by all creatures serving for prey, tends to excite the actions 
by which prey is ordinarily caught. At the same time the 
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impression prodnced by h op ^ case may be, 

tends to excite tbose modified actions wbicli occurred in 
experience after it. Not only, However, is tlie actual pro- 
duction of ttese modified actions uncertain, from tlie ex- 
perience lia\T.ng been insufficiently repeated, but eitber of the 
two tendencies must be partially opposed by tHe otber. The 
impression resulting from tlie attribute h, being common to 
botli groups, tends equally to excite either of the modified sets 
of actions ^ while from & the incipient effect is a particular 
mode of attack, and from m the incipient effect is running 
iwav. Hence, one geireral and two special sets of actions 
are instigated ; and from the balance of the instigations, it 
will often happen that no immediate action at all ensues. 
The various psychical states involved in each set of motions, 
severally become nascent ; but none of them reach that 
intensity which they would have were the motions per- 
formed. In the chief nervous centre the different impres- 
sions serve as different motor impulses; and these, being 
severally supplanted by one another before they pass into 
actual motor changes, will each of them consist of an inci- 
pient or fiiint form of that nervous state which would have 
accompanied the actual motor change had it occurred. But 
such a succession of states constitutes remembrance of the 
motor changes wffiich thus become incipient — constitutes a 
meinory. To remember a motion just made with the arm, is 
to have a feeble repetition of those internal states which 
accompanied the motion — ^is to have an incipient excitement 
oi those nerves which were strongly excited during the 
motion. Thus, then, these nascent nervous excitements that 
conflict with one another, are really so many ideas of the 
motor changes which, if stronger, they would cause ; or 
Fcither, they are the objective sides of those changes which 
are-ide^ on their^suhjective sides. Consequently, Memory 
neees^a^iIy comes into existence whenever automatic action 
is imperfect. 

This, however, is not all Besides a memory of its pwn 
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movein(3nts and modes of action, tliere results in tlie or- 
ganism a memory of tliose combinations of impressions it 
receives through the senses. Under its primary form this 
advance is a concomitant of the advance just described. As 
the external groups of attributes and relations responded to 
become more complex, and by implication more infrequent, 
the answering psychical changes become more loosely con- 
nected with one another and with the motor changes appro- 
priate to themi and the groups of impressions being less 
coherent, a nascent memory of the component impressions 
becomes possible. But under its secondary or derivative 
form this advance is a far larger one, as we shall now 
see. For the same progress which gives the 

ability to receive the complex impressions required to de- 
termine complex actions, gives the ability to receive com- 
plex impressions which do not tend to determine any actions 
at all. Evolution of the senses and the nervous system, 
while it makes possible the discrimination of various kinds 
of enemies and prey, by the special combinations of attri- 
butes they severally present, also makes possible the 
discrimination of various other objects. The power of co- 
ordinating the impressions of size, form, colours, motions, 
which stand for a particular animal, is likewise a power of 
co-ordinating the impressions that stand for trees, plants, 
stones, and surrounding things. Most of these surrounding 
things, however, have no immediate relations to the needs 
of the organism — are not habitually followed by special 
motor changes ; and therefore do not tend to excite motor 
changes. But while the clustered psychical states produced 
by the clustered properties of inanimate objects have usually 
no direct connexions with the actions, they have direct 
connexions with one another of all degrees of constancy ; 
and, by consequence, have all degrees of the tendency to 
arouse one another. While the absolutely -persistent rela- 
tions among external attributes, are responded to by in- 
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respective grades of persistence, are responded to by psy- 
cliical states proportionate in their degrees of cohesion. 
Hence, of the impressions produced by adjacent objects 
during the movements of the organism, each is apt to make 
nascent certain other impressions with which it has been 
connected in experience — calls up ideas of such other im- 
pressions ; that is, causes a remembrance of the attributes 
previously found in connexion with the perceived attributes. 
As these psychical states liave in their turns been connected 
with others, they tend to arouse such others ; and thus 
there arises that succession of ideas, partly regular, partly 
irregular, wkich we call Memory — ^regular in so &r as the 
connexions of external phenomena are regular, and irregu- 
lar in so far as the groups of those phenomena occur 
irregularly in the environment. 

§ 201. This truth, that Memory comes into existence 
when the involved connexions among psychical states render 
•dheir successions imperfectly automatic, is in harmony with 
the obverse truth, that as fast as those connexions among 
psychical states which we form in Memory, grow by 
constant ^repetition automatic, they cease to be part of 
Memory. We do not speak of ourselves as recollecting re- 
1 lations which have become organically registered. We re- 
collect those relations only of which lihe registration is in- 
complete. No one remembers that the object at which he 
looks has an opposite side ; or that a certain modification of 
the visual impression implies a certain distance ; or that the 
|thing he sees moving about is a live animal. To ask a man 

( whether he remembers that the sun shines, that fire burns, 
that iron is hard, would be a misuse of language. Even 
the almost fortuitous connexions among our experiences, 
c(^se to be classed as memories when they have become 

I fthoroughly familiar. Though, on hearing the voice of some 
unseen person slightly known to us, we say we recollect to 
whom the voice belongs, we do not use the same expression 


450 


SPECIAL SYNTHESIS. 


respective grades of persistence, are responded to by psy- 
cliical states proportionate in their degrees of cohesion. 
Hence, of the impressions produced by adjacent objects 
during the movements of the organism, each is apt to make 
nascent certain other impressions with which it has been 
connected in experience — calls up ideas of such other im- 
pressions ; that is, causes a remembrance of the attributes 
previously found in connexion with the perceived attributes. 
As these psychical states liave in their turns been connected 
with others, they tend to arouse such others ; and thus 
there arises that succession of ideas, partly regular, partly 
irregular, wkich we call Memory — ^regular in so &r as the 
connexions of external phenomena are regular, and irregu- 
lar in so far as the groups of those phenomena occur 
irregularly in the environment. 

§ 201. This truth, that Memory comes into existence 
when the involved connexions among psychical states render 
!their successions imperfectly automatic, is in harmony with 
the obverse truth, that as fast as those connexions among 
psychical states which we form in Memory, grow by 
constant ^repetition automatic, they cease to be part of 
Memory. We do not speak of ourselves as recollecting re- 
lations which have become organically registered. We re- 
collect those relations only of which Tihe registration is in- 
complete. No one remembers that the object at which he 
looks has an opposite side ; or that a certain modification of 
the visual impression implies a certain distance ; or that the 
|thing he sees moving about is a live animal. To ask a man 

( whether he remembers that the sun shines, that fire burns, 
that iron is hard, would be a misuse of language. Even 
the almost fortuitous connexions among our experiences, 
c(^se to be classed as memories when they have become 
^thoroughly familiar. Though, on hearing the voice of some 
^unseen person slightly known to us, we say we recollect to 
whom the voice belongs, we do not use the same expression 


MEMORY. 


451 


respecting tlie voices of tliose with whom we live. The 
meanings of words which in childhood have to he cou- 
scioasij recalled^ seem, in adult life to he immediately pre- 
sent. . But the clearest instance of the gradual lapse 
of memory int o automatic j3p here.iice, is yieTaed hy the 
musician. Originally^ he was taught that each marh on^ 
the paper has a certain name^ and implies that a particular 
key on the piano is to he struck ; and during his first 
lessonS;, each recurrence of this mark was accompanied with- 
a distinct process of recollecting which key on the piano he 
must strike. By long- continued practice^ however^ the 
series of psychical changes that occur between seeing this 
mark and striking this key^ have heen reduced into one 
almost automatic change. The visual perception of the crot- 
chet or quaver; the perception of its position on the lines 
of the stave^ and of its relation to the heginning of the 
har; the consciousness of the place on the piano where the 
answering key lies ; the consciousness of the muscular ad- 
justments required to bring the arm^ hand,, and finger, into 
the attitudes requisite for touching that key; the conscious- 
ness of the muscular impulse which will give a blow of the 
due strength,, and of the time during which the muscles 
must he kept contracted to produce the right length of note 
— all these mental states,, which were at first so many sepa-' 
rate recollections^ ultimately constitute a succession so rapid 
that the whole of them pass in an instant. As fast as they' 
cease to be distinct states of mind — -as fast as they cease to 
fill appreciable places in consciousness,, so fast do they be- 
come automatic. The two things are two sides of the same 
thing. And thus it happens that the practised pianist 
can play while conversing with those around — while his' 
memory is occupied with quite other ideas than the mean- 
ings of the signs before him. . ^ 

Now the fact that in ourselves psychical states which are I, 
originally connected by the process we call recollection^ be-|! 
come by perpetual repetition^ connected automatically orli 
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.. .-v,],., is manifestly the obverse of the fact that as, 

d-vvlopment of the instincts, the psychical states 
M ^nto more involved groups that are less frequently 
f ..-..Vedrrhere ocour among them connexions that are not 
. '• m..tTc, and memory commences. Our inductive know- 
' ^ ^ f the one fact confirms our deduction of the other. 

5 2 ''2. Memorv, then, pertains to that class of psychical 
-.v Llch are in process of being organized. It continues 
: ! i ^ tlie organizing of them, continues^ and disappears 
V, of tiiem is complete. Intlie advance 

i :Le e : rrespondence^, each more complex cluster of attri- 
f and relations wiiich a creature acquires the power 
-t rt.-e is responded to at first irregularly and nn- 

^ . rt-i'iiih' ; and there is then a weak remembrance. By mnl- 
t plication of experiences this remembrance is made stronger 
— the internal cohesions are better adjusted to the external 
|H r-i’r^tenees ; and the response is rendered more appropriate. 
Ilv fartlitiT multiplication of experiences^ the internal rela- 
te ns are at last structurally registered in harmony with the 
I r^nes ; and so^ conscious memory passes into uncon- 

OuS i r organic memory. At the same time^ a new and 
^tdl lucre complex order of experiences is rendered appreci- 
The relations that occur between these groups of 
phenomena that have thus been severally integrated in 
i cascioasiiess, occupy Memory in place of the relations be- 
twotm the components of each group. These become gradu- 
al hj organized; and, like the previous ones, are succeeded 
Ly others more complex still. 
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§ 203. Tliat tlie commonly-assumed hiatus between 
Reason and Instinct bas no existence, is implied botb in tbe 
argument of tbe last few chapters and in tbat more general 
argument elaborated in tbe preceding part. Tbe General 
Synthesis, by showing tbat all intelligent action whatever is 
tbe effecting of correspondences between internal changes 
and external co-existences and sequences, and by sbowin-g 
tbat this continuous adjustment of inner to outer relations 
progresses in Space, in Time, in Speciality, in Generality, 
and in Complexity, through insensible gradations ; implied 
tbat tbe^bigbestjfo of psychical activity^ a^^^ 
little^ qiit of . the lowest^ and cannot be definitely separated 
from them. Not only does tbe recently-enunciated doctrine, 
that tbe growth of intelligence is throughout determined by j 
the repetition of experiences, involve the^ontinnity,^^ 
with Insti^t ; but this continuity is involved in the pre- 
viously-enunciated doctrine. 

The impossibihty^f estaM^ any line of demarks;tjio.?a| 
bet^'^n the two may be clearly demonst^^^^ If every in-l 
stinctive action is an adjustment of inner relations to outer 
relations, and if every rational action is also an adjustment 
of inner relations to outer relations ^ then, any alleged dis- 
tinction can have no other basis than some difference in the 
characters of the relations to which the adjustments are made. 
It must be that while, in Instinct, the correspondence is- be- 
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tween inner and outer relations that are very simple or 
general; in Eeason, the correspondence is between inner 
and outer relations that are complex, or special, or abstract, 
or infrequent. But the complexity, speciality, abstractness, 
and infrequency of relations, are entirely matters of degree. 
From a group of two co-existent attributes, up through 
groups of three, four, five, six, seven co-existent attributes, 
we may step by step ascend to such involved groups of co- 
existent attributes as are exhibited in a living body under a 
particular state of feeling, or under a particular physical 
disorder. Between relations experienced every moment and 
relations experienced but once in a life, there are relations 
|that occur with all degrees of commonness. How then can 
'any particular phase of complexity or infrequency be fixed 
|upon as that at which Instinct ends and Eeason begins ? 

From whatever point of view regarded, the facts imply 
a gradual transition from the lower forms of psychical 
action to the higher. That progressive complication of the 
instincts, which, as we have found, involves a progressive 
diminution of their purely automatic character, likewise in- 
volves a simultaneous commencement of Memory and Reason. 
But this joint evolution must be specifically described. 


§ 204. "^Yhen the correspondence has advanced to those 
environing objects and acts which present groups of attri- 
butes and relations of considerable complexity, and whicli 
occur with comparative rareness— when, consequently, the 
repetition of experiences has been insufficient to make the 
sensory changes produced by such groups cohere perfectly 
with the adapted motor changes— when such motor changes 
and the impressions that accompany them simply become 
nascent; then, by implication, there result ideas of such 
mstor changes and impressions, or, as already explained 
memones of the motor changes before performed under like 
circumstances, and of the concomitant impressions. Did the 
process end here, there would be no manifestation of ration- 
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ality. But the process does not end here, as we shall 
soon see. 

For though when the confusion of a complex impression 
with some allied one causes a confusion among the nascent 
motor excitations, there is entailed a certain hesitation; 
and though this hesitation continues as long as these 
nascent motor excitations, or ideas of the correlative actions, 
go on superseding one another; yet, ultimately, some one 
set of motor excitations will prevail over the rest. As the 
groups of antagonistic tendencies aroused wiU. scarcely ever 
be exactly balanced, the strongest group will at length 
pass into action ; and as this sequence will usually be the 
one that has recurred oftenest in experience, the action will, 
on the average of cases, be the one best adapted to the cir- 
cumstances. But an action thus produced is nothing else 
than a rational action. Each of the actions which we call' 
rational, presents three .phases answering to those here de- 
scribed : — first, a certain combination of impressions signify- 
ing some combination of phenomena to which the organism: 
is to be adjusted ; second, an idea of the actions before per-| 
formed under like conditions, which idea is a nascent exci-; 
tation of the nervous agents before concerned in such’ 
actions, either as producers of them or as ajffected by the 
production of them ; and, third, the actions themselves, 
which are simply the results of the nascent excitation rising ^ 
into an actual excitation. An illustration will make this 
clear. A snarling dog (55mmonly turns tail when 

a stone is thrown at him; or even when he sees the stooping 
motion required for picking up a stone. Suppose that, 
having often experienced this sequence, I am again at- 
tacked by such a dog ; what are the resulting psychical 
processes ? The combined impressions produced on my 
senses, and the state of consciousness which they aroT^se, 
have before been followed by those motor changes required 
for picking up and throwing a stone, and by those visual 
changes resulting from the dog^s retreat. As these psy- 
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cMcal states iaYe repeatedly succeeded one another in 
experience^ they have acquired some cohesion — there is a 
tendency for the psychical states excited in me by the 
snarling dog, to be followed by those other psychical states 
that have before followed them. In other words, there is a 
nascent excitation of the motor apparatus concerned in 
picking up and throwing ; there is a nascent excitation of 
all the sensory nerves affected during such acts; and, 
through these, there is a nascent excitation of the visual 
nerves, which on previous occasions received impressions of 
a flying dog. That is, I have the ideas of picking up and 
throwing a stone, and of seeing a dog run away ; for these 
that we call ideas, are nothing else than weak repetitions of 
the psychical states caused by actual impressions and 
motions. But what happens further ? If there is no an-^ 
tagonist impulse — ^if no other ideas or partial excitations 
arise, and if the dog^s aggressive demonstrations produce 
in me feelings of adequate vividness, these partial excita- 
tions pass into complete excitations. I go through the pre- 
viously-imagined actions. The nascent motor changes 
become real motor changes ; and the adjustment of inner 
relations to outer relations is completed. This, 

however, is just the process which we saw must arise 
whenever, from increasing complexity and decreasing 
frequency, the automatic adjustment of inner to outer re- 
lations becomes uncertain or hesitating. Hence it is clear 
y that the actions w call instinctive pass gradually into the 
i actions we call rational. 

r Further proof is furnished by the converse fact, that the 
I long-continued repetition, 

I rendered automatic or instinctive. By implication, this 

I lapsing of reason into instinct was shown in the last 
chapter, when exemplifying the lapsing of memory into 
instinct : the two facts are diffei'ent aspects of the same 
fact. But some instances specially exhibiting this second 
aspect may here be fitly given. Take, as one. 
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tlio actions gono tlirongli in shavings or in tying a 
neckercMef. Every man will remember that when^ as 
a yontb^ be first attempted to guide bis bands by 
watching the reflections of them in the looking-glass^ 
be was unable to move them rightly. The ordinary con- 
nexions between the visual impressions received from bis 
moving fingers^ and the muscular feelings accompanying 
their motions^ no longer bolding good when be bad to deal 
with the images of bis fingers^ be was led to make move- 
ments contrary to those be intended. Only after setting 
himself to watch bow the muscular feelings and the reflected 
appearances are related^ and then consciously making a 
certain motion in expectation of a certain appearance, 
did be slowly master the diSiculty. By daily practice, how- 
ever, these psychical changes have become so well co- 
ordinated, that be now shaves while thinking of something 
else. Still more marked is the analogous process 

that occurs in the microscopist. Whatever he places under 
the object glass is seen inverted, and with its right and left 
sides interchanged. All adjustments of the stage and all 
motions of his dissecting instruments, have to be made in 
directions opposite to those which the uninitiated eye would 
dictate. Yet habit renders this reversed manipulation as 
easy as ordinary manipulation — it becomes as unnecessary 
for the microscopist to take thought how he shall .move 
his hands in the one case as in the other. 
approximatelj-automatic character of habitual actions .is 
clearly proved when they are performed, as they oft^ are. 
inappropriately. An y one accustomed to traverse particular 
streets on his way to some place of business, finds that, when 
intending to branch-off elsewhere, he is apt, if engaged in 
thought, to follow the usual route — often for a long way 
beyond the point at which he should have diverged : the im- 
pressions received from the familiar objects he passes, cause 
him to make the ordinary crossings and turnings. In 

reading aloud, again, the law is well displayed. Originally, 
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sight of the letters was followed by thought of the sounds ; 
and thought of the sounds, by such vocal actions as 
made the sounds. But eventually, the connexions between 
visual impressions and vocal actions grow so far automatic, 
that it becomes possible to read aloud sentence after sen- 
tence while occupied in thinking of something else — while 
unconscious of the words uttered and the ideas conveyed by 
them. In short, many if not most of our common 

daily actions (actions every step of which was originally pre- 
ceded by a consciousness of consequences and was therefore 
rational) have, by perpetual repetition, been rendered more 
or less automatic. The requisite impressions being made 
on us, the appropriate movements follow ; without memory, 
reason, or volition, coming into play. 

§ 205. A further interpretation here becomes possible. 
I We have seen that rational action arises out of instinctive 
\ action when this grows too complex to be perfectly auto- 
. i^matic. We have now to observe that, at the same time, there 
arises that kind of reasoning which does not directly lead to 
' action — that reasoning through which the great mass of 
surrounding co-existences and sequences are known. 

As fast as the groups of external attributes and relations 
recognized, become too complex to be consolidated into 
single psychical states, there result both the opportunity and 
the power of infendng such attributes or relations belonging 
to any group, as are not immediately presented. Pure in- 
stinct continues so long as the stimuli responded to are made 
up of few and constant components. While the combined 
impressions of colour, position, size, and motion, which 
together stand for an adjacent object that can be seized for 
prey, are alone receivable, the actions will be purely auto- 
matic. But by the time that the organization of experiences 
has given a power of appreciating the complicated relations 
of form, of mixed colouring, of peculiar motions, &c., along 
with the more general ones of colour, position, size, and 
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motion ; tlie attributes and relations united into a group, 
have grown not only too numerous to be all mentally 
presented at the same instant, but too numerous to be all 
physically presented at tbe same instant. For tbe same 
experiences wbicb baye rendered these complex groups of 
attributes cognizable, have also brought them before the 
senses in such yarious ways, that sometimes one part of a 
group has been perceptible and sometimes another part of 
it : now these elements of an animahs form and markings 
and actions haye been yisible, and now those. Though on 
the ayerage each experience of the group has resembled 
preyious ones, yet it has presented some attributes which 
they did not present, and has not presented others which 
they did present. Hence, by an accumulation of such ex- 
periences, each complex group of external phenomena 
establishes in the organism an answering complex group of 
psychical states, which has the peculiarity that it contains 
more states than were eyer produced, or eyer can be pro- 
duced, by any one presentation of the external group. 
What must happen from this ? It must happen that when, 
on any future presentation of the external group, certain of 
these aggregated psychical states are directly produced by 
the impressions made on the senses, yarious othervS of the 
psychical states that haye been aggregated with them, or 
made coherent to them by experience, will become nascent : » ' 
the ideas of one or more unperceiyed attributes will be \ 
aroused : the unperceiyed attributes will be inferred. ^ 

Here, also, the doctrine enunciated is yerified by the 
established truth of its obyerse. We lately saw that while, 
on the one hand, instinctiye actions pass into rational actions 
when from increasing complexity and infrequency they be- 
come imperfectly automatic; on the other hand, rational 
actions pass, by constant repetition, into automatic or instbac- 
tiye actions. Similarly, we may here see that while, on the 
one hand, rational iuiei^^ces arise when the groups of attri- 
butes and relations cogmzed become such that the impres- 
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sions of ttem cannot be simultaneously co-ordinated ; on the 
" other hand^ rational inferences pass^ by constant recurrence^ 
into automatic inferences or organic intuitions. All ac- 
quired perceptions exemplify this truth. The numberless 
cases in which we seem directly to know the distances, 
forms, solidities, textures, &c., of the things around us, are 
cases in which psychical states originally answering to phe- 
nomena separately perceived, and afterwards connected in 
thought by inference, have, by repetition, become indis- 
solubly united, so as to constitute a rational knowledge that 
appears intuitive. 

Thus, the experience-hypothesis furnishes an adequate so- 
: lution. The genesis of instinct, the development of memory 
and reason out of it, and the consolidation' of rational 
actions and . inferences into instinctive ones, are alike explic- 
able on the single principle, that the cohesion between 
1 psychical states is proportionate to the frequency with which 
I the relation between the answering external phenomena has 
been repeated in experience. 

I § 206. But does the experience-hypothesis also explain 
I the evolution of the higher forms of rationality out of the 
I lower? It does. Beginning with reasoning from parti cu- 
f lars to particulars — familiarly exhibited by children and by 
f domestic animals — the progress to inductive and deductive 
reasoning is similarly unbroken, as well as similarly deter- 
mined. And by the accumulation of experiences is also 
determined the advance from narrow generalizations to 
generalizations successively wider and wider. 

Were it not for the prevalent anxiety to establish some 
absolute distinction between animal intelligence and human 
intelligence, it would be needless to assign proof of this. 
Ehren as it is, the truth is so manifest that under most of its 
aspects none question it. Every one admits that the infant, 
while occupied in drawing those simplest inferences which 
by and by become consolidated into acquired perceptions, is 
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GKercising no higher rationality than the dog that recognizes 
his own name, the different members of the household, and 
the hours of meals. Every one must also admit that the 
steps by which these simplest inferences of the infant pass 
into those inferences of high complexity drawn in adult life, 
are so gradual that it is impossible to mark the successive 
steps : no one can name that day in any human life when 
the alleged division between special and general conclusions 
was crossed. Hence, every one is bound to admit that as thq^ 
rationality of an infant is no higher than that of a dog, if 
so high ; and as, from the rationality of the infant to that 
of the man the progress is through gradations which are in-i 
finitesimal ; there is also a series of infinitesimal gradations!' 
through whioh brute i^ationality may pass into human ration- " 
ality. Eurther, it must be admitted that as the assimilation*^ 
of exporioncos of successively-increasing complexity, suffices! 
for the unfolding of reason in the individual human being 
so must it suffice for the evolution of reason in general. ^ 
Equally clear is the argument from the history of civilization, ‘ 
or from the comparison of existing races of men. That there 
is an immense difference in abstractness between the reason- 
ings of the aboriginal races who peopled Britain, and the j 
reasonings of the Bacons and Newtons who have descended ^ 
from them, is a trite remark. That the Papuan cannot draw 
inferences approaching in complexity to those daily drawn by 
European savantsy is no less a platitude. Tet no one alleges 
an absolute distinction between our faculties and those of 
our remote ancestoi's, or between the faculties of civilized 
men and those of savages. Poi'tunately, there are records 
showing that the advance towards conceptions of great com- 
plication and high generality, has taken place by slow steps — 
by natural growth. Let us glance at them. Simple j 

numeration existed before arithmetic; arithmetic before j 
algebra ; algebra before the infinitesimal calculus ; and the 
more special forms of the infinitesimal calculus before its 
more general forms. The law of the scales was known 
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before tlie general law of tbe lever was known ; tbe law of 
the lever was known before the laws of composition and 
resolution of forces were known; and these were known 
before the laws of motion under their universal forms were 
known. From the ancient doctrine that the curve in which 
the sun^ the moon^ and each of the planets^ moves^ is a 
circle (a perfectly simple and constant figure) ; to the doc- 
trine taught by Kepler, that each member of the planetary 
system describes an ellipse (a much less simple and constant 
figure) ; and afterwards to the doctrine taught by Newton, 
that the curve described by every heavenly body is 
some conic section (a still less simple and constant 
figure) j the advance in generality, in complexity, in ab- 
|Stractness, is manifest. Numerous like illustrations are 
furnished by Physics, by Chemistry, by Physiology : all of 
them showing, in common with the foregoing ones, 
that the advance has been gradual, and that each more 
general relation has become known through the experience 
of relations a degree less general. If, then, we have 

proof that in the course of civihzation there has been an 
advance from rational cognitions of a low order of generality 
to those of a high order of generality, brought about solely 
by the accumulation of experiences ; if this advance is as 
great as that from the higher forms of brute rationality to 
the lower forms of human rationality (which no one who 
compares the generalizations of a Hottentot with those of 
|La Place can deny) ; it is a legitimate conclusion that 
ithe accumulation of experiences suffices to account for the 
levolution of all rationality out of its simplest forms. The 
_|iistinction, contended for by Whately, between special 
reasoning and general reasoning, is untenable. Generality 
is entirely a thing of degree ; and unless it be asserted that 
the?* rational faculty of the cultivated European is essentially 
different from that of a savage or a child, it, cannot cpn- 
I there is any essential difference 

between brute reason and human reason. 



462 


SrECUL SYNTHESIS. 


before tlie general law of tbe lever was known ; tbe law of 
tlie lever was known before the laws of composition and 
resolution of forces were known ; and these were known 
before the laws of motion under their universal forms were 
known. From the ancient doctrine that the curve in which 
the sun^ the moon^ and each of the planets^ moves, is a 
circle (a perfectly simple and constant figure) ; to the doc- 
trine taught by Kepler, that each member of the planetary 
system describes an ellipse (a much less simple and constant 
figure) ; and afterwards to the doctrine taught by Newton, 
that the curve described by every heavenly body is 
some conic section (a still less simple and constant 
figure ) ; the advance in generality, in complexity, in ab- 
|Stractness, is manifest. Numerous like illustrations are 
furnished by Physics, by Chemistry, by Physiology : all of 
them showing, in common with the foregoing ones, 
that the advance has been gradual, and that each more 
general relation has become known through the experience 
of relations a degree less general. If, then, we have 

proof that in the course of civihzation there has been an 
advance from rational cognitions of a low order of generality 
to those of a high order of generality, brought about solely 
by the accumulation of experiences; if this advance is as 
great as that from the higher forms of brute rationality to 
the lower forms of human rationality (which no one who 
compares the generalizations of a Hottentot with those of 
|La Place can deny) ; it is a legitimate conclusion that 
ithe accumulation of experiences suffices to account for the 
levolution of all rationality out of its simplest forms. The 
fiistinction, contended for by Whately, between special 
reasoning and general reasoning, is untenable. Generality 
is entirely a thing of degree ; and unless it be asserted that 
the? rational faculty of the cultivated European is essentially 
different from that of a savage or a child, it. cann^cpn- 
sis^ntly Jbe that there is any essential difEeience 

between brute reason and human reason. 



REASON. 


403 


§ 207. To complete the argument it needs but to sliowj 
by a special synthesis^ tbat tbe establishment of every 
generalization^ simple or complex^ concrete or abstract^ is 
definitely explicable in conformity with the principle hither- 
to traced. The general law that the cohesion of psychical 
states is determined by the frequency with which they have 
followed one another in experience^ affords a satisfactory 
solution of the highest as of the lowest psychological phe- 
nomena. When treating of the integration of correspon- 
denceSj something was done towards showing that the for- 
mation of the most extended generalizations does not differ 
in method from the formation of the simplest perceptions ; 
but here, this may be more definitely shown. 

As an instance let us take the discovery of the relation 
between degree of evolution of the nervous system and 
degree of intelligence. Originally, no such relation was recog- 
nized or was suspected. It was known that certain creatures 
have more sagacity than others. It w^as known that certain- 
creatures have larger heads than others. To some it was 
known that the larger heads commonly contain larger 
masses of soft whitish matter. But the causal connexions 
among these traits wei*e obscured by other connexions. In- 
telligent creatures were seen to have various other charac- 
teristics besides large brains. Most of them are four- 
legged j most of them are covered with fur ; most of them 
have teeth. And creatures having large brains were seen to 
have other characteristics than that of intelligence : as 
strength, length of life, viviparousness. Hence, there was 
at first no reason why height of intelligence and extent of 
nervous development, should be thought of together. 
What, then, was needed to establish a mental connexion 
between them ? Nothing but an accumulation of ex- 
periences; 'or, as we say — a multiplying of observaticyis. 
That the rationale of this, and its conformity to the general 
law, may be understood, let us have recourse to symbols. 
Let A stand for the known characteristic, intelligence. 
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Aiiil let US put X to represent tlie unknown ctaracteristic 
on wliick it is dependent— a developed nervous system. Xow 
A is found along with many varieties of size, form, colour, 

^ tract ure, kabit, &c.; and X co-exists with, this, that, and 
the otlier peculiarity, besides intelligence. That is to say, 
there are many different groups of attributes variously as- 
sociated with A and X, and by which the relation of A to 
X is disiruised; or, to continue the symbols — there are 
groups, I CDXLFZ A, P L F A Q N X T, EDZK 
'x B A 0 Y, and so on, in countless combinations. Bui 
now ff, other things being equal, the cohesion of psychical 
states is proportionate to the number of times they have 
been connected in experience, what must result in the 
minds of those who are continually impressed with groups 
of attributes which, differing as they do in other respects, 
are alike in presenting the relation A to X ? As the rela- 
tion of A to X is constant ; as the relations of A to any 
other attribute, and of X to any other attribute, are not con- 
stant ; as, consequently, the relation of A to X occurs with 
greater frequency than the relation of A to anything else, 
or of X to anything else ; it follows from the general 
law that the psychical states answering to A and X, will 
become more coherent to each other than either is to the 
rest of the states with which they occur — there will even- 
tually arise a tendency for A to call up X, and for X to call 
up A. In other words, A and X will be connected in thought 
as attributes that constantly co-exist ; and so will be esta- 
blished the generalization that the degree of intelligence 
varies as the development of the nervous system. 

Manifestly, the same reasoning holds however compli- 
cated the relations, and however greatly obscured. In- 
volved and varied as may be the phenomena to be gene- 
raJfeed, if there has already been reached that grade C'f 
intelligence required for cognition of the complex terms of 
the relation common to them; then, repeated experiences 
wiU eventually generalize the relation, in virtue of tnat 
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same simple law of psycliical changes which we have found 
sufficient to explain the lower phenomena of intelligence. 

§ 208. Here seems to be the fittest place for pointing out ^ 
how the general doctrine that has been developed^ supplies 
a reconciliation between the experience-hypothesis as com- 
monly interpreted^ and the hypothesis which the tran- ' 
soendentalists oppose to it.* , " . 

* In the first edition of this work there here followed a paragraph which 
is no longer required, nor can indeed be properly embodied in the text — a 
paragraph expressing a belief in the natural genesis of organic forms, in 
contrast with the current belief in their supernatural genesis. But while 
this paragraph is now needless, it formed a needful part of the argument as 
originally worked out ; and I here append it for this reason, as well as for 
the purpose of indicating the view I held on the question of the origin of 
species at the time when the first edition of this work was published in 
IS 55. The paragraph is intentionally reproduced without verbal amend 
ments or changes of any kind. 

** As most who have read thus far will have perceived, both the general 
argument unfolded in the synthetical divisions of this work, and many of 
the special arguments by which it has been supported, imply a tacit adhe- 
sion to the development hypothesis — the hypothesis that Life in its multi- 1 
tudinous and infinitely- varied embodiments, has arisen out of tfi^lowest | 
and simplest beginnings, by steps as gradual as those which evolve a homo-| 
genedus microscopic germ into a complex organism. This tacit adhesion, | 
which the progress of the argument has rendered much more obvious than 
I anticipated it would become, I do not hesitate to acknowledge. Not, 
indeed, that I adopt the current edition of the hypothesis. Ever 
since the recent revival of the controversy of ‘law versus miracle,’ I have 
not ceased to regret that so unfortunate a statement of the law should 
have been given — a statement quite irreconcilable with very obvious truths, 
and one that not only suggests insurmountable objections, but makes over 
to opponents a vast series of facts which, rightly interpreted, would tell 
with great force against them, [This referred to the Vestiges of the Natural 
History of Creation.'] What may be a better statement of the law, this is 
not the place to inquire. It must suffice to enunciate the belief that Life I 
under all its forms has arisen by a progressive, unbroken evolution ; and I 
through the immediate instrumentality of whaf^ we call natural caujSfes. I 
That this is an hypothesis, I readily admit. That it may never be anything 1 
more, seems probable. That even in its most defensible shape there are 
/serious difficulties in its way, I cheerfully acknowledge : though, consider- 
i)jig the extreme complexity of the phenomena : the entire destruction of , 
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The nniyersal law that, other things equal, tlie cohesion 
.'of psvcMcal states is proportionate to the frequency mtli 
i which they have followed one another in experience, 

! supphes an explanation of the so-called “fojHLof 
i as soon as it is supplemented hy the law that hahitual 
i psychical successions entail some hereditary tendency to 
' such successions, which, under persistent conditions, will 
become cumulative in generation after generation We 
saw that the establishment of those compound reflex actions 
called instincts, is comprehensible on the principle that 
inner relations are, by perpetnal repetition, organized into 
correspondence with outer relations. We have now to 
observe that the establishment of those consolidated, those 


indissoluble, those instinctive mental relations constituting 
our ideas of Space and Time, is comprehensible on the same 
principle. ' For if even to external relations that 

are often experienced during the hfe of a single organism, 
answering internal relations are established that become 
next to automatic — if such a combination of psychical 


changes as that which guides a savage in hitting a bird 


tlie earlier part of fhe evidence ; the fragmentary and obscure character of 
that wMch. remains ; and the total lack of information respecting the in- 
ti nitely- varied and involved causes that have been at work ; it would 
be strange were there not such difficulties. Imperfect as it is, how- 
ever, the evidence in favour appears to me greatly to preponderate over 
the evidence against. Save tor those who still adhere to the Hebrew 
myth, or to the doctrine of special creations derived ■ from it, there is no 
alSnative but this hypotEesis or^nB"‘’E 5 'pothesis. The neutral state of 
having no hypothesis, can be completely preserved only so long as the con- 
flicting evidences appear exactly balanced : such a state is one of unstable 
equilibrium, which can hardly be permanent. For myself, tin ding that 
there is no positive evidence of special creations, a-nd that there is so77ie 
positive evidence of evolution — alike in the history of the human race, in 
the modifications undergone by all organisms under changed conditions, in 
th^ development of every living creature — I adopt tile hypothesis until 
better instructed : and I see the more reason for iloing this, in the facts, 
that it appears to be the unavoidable conclusion pointed to by the foregoing 
investigations, and that rfc furnishes a solution of the coatroversy between 
the disciples of Locke and those of Kant.** 
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with an arrow^ becomes^ by constant repetition^ so organ- 
ized as to be performed almost without thought of the pro- 
cesses of adjustment gone through — and if skill of this kind 
is so far transmissible that particular races of men become 
characterized by particular aptitudes^ which are nothing 
else than partially-organized psychical connexions ; then, 
if there exist certain external relations which are expe- 
rienced by all organisms at all instants of their waking lives 
— relations which are absolutely constant, absolutely uni- 
versal — there will be established answering internal rela- 
tions that are absolutely constant, absolutely universal. 
Such relations we have in those of Space and Time. The 
organization of subjective relations adjusted to these ob- 
jective relations has been cumulative, not in each race of 
creatures only, but throughout successive races of creatures ; 
and such subjective relations have, therefore, become more 
consolidated than all others. Being experienced in every 
perception and every action of each creature, these con- 
nexions among outer existences must, for this reason too, 
be responded to by connexions among inner feelings, that 
are, above all others, indissoluble. As the substrata of all ' 
other relations in the non-ego^ they must be responded to 
by conceptions that are the substrata of all other relations 
in the ego. Being the constant and infinitely-repeated ele- ^ 
ments of thought, they^ must become the automatic ele- 
ments of thought — the elements of thought which it is 
impossible to get rid of — the forms of intuition.^*' : i 

Such, it seems to me, is the only possible reconciliation 
between the experience-hypothesis and the hypothesis oi 
the transcendentalists ; neither of which is tenable by itself. 
Insurmountable difficulties are presented by the Kantian 
doctrine (as we shall hereafter see); ami the ahlagohist 
doctrine, taken alone, presents difficulties that are equally 
insurmountable. Tq^jrest with the unqualified assertion t^^^^ | 
antecedent to experience, the^mind is a blank, is to ignorej 
tiie questions — whence comes the power of organizing expe.i 
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rif nees ? whence arise the different degrees of that power 
|v.s-^essed by diSerent races of organisms, and different 
■ individuals of the same race? If,^ at birth, there exists 
lin'iliiiig but a passive receptivity of impressions, why 
n^t a horse as educable as a man? Should it be 
Is i ill that language makes the difference, then why do 
Snot the cat and the dog, reared in the same household, 
Ifirrive at equal degrees and kinds of intelligence ? Under- 
^rcoid in its current form, the experience-hypothesis implies 
that the presence of a definitely-organized nervous system 
is a circumstance of no moment — a fact not needing to he 
taken into account I Yet it is the all-important fact — the 
fact to which, in one sense, the criticisms of Leibnitz and 
f thers pointed — the fact without which an assimilation of ex- 
^l^eriences is inexplicable. Throughout the animal 

I kingdom in general, the actions are dependent on the 
I nervous structure. The jihysiqlogist shows us that each 
rt^iiex movement imphes the agency of certain nerves and 
ganglia; that a development of complicated instincts is 
jiceompanied by complication of the nervous centres and 
their commissural connexions ; that the same creature in 
different stages, as larva and imago for example, changes its 
instincts as its nervous structure changes ; and that as we 
advance to creatures of high intelligence, a vast increase in 
the size and in the complexity of the nervous system takes 
place. Wha t is the obvious inference ? It is that the 
lability to co-ordinate impressions and to perform the appro- 
priate actions, always imphes the jpre-existence of certain 
; nerves ^ranged in a certain way. What is the meaning of 
f the human brain ? It is that the many established rela- 
tions among its parts, stand for so many established rela- 
lions among the psychical changes. Bach of the constant 
connexions among the fibres of the cerebral masses, answers 
to some constant connexion of phenomena in the experi- 
ences of the race. J ust as the organized arrangement sub- 
sisting between the sensory nerves of the nostrils and the 
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motor nerves of tlie respiratory muscles^ not only makes 
possible a sneeze, but also, in tlie newly-bom infant, implies 
sneezings to be hereafter performed ; so, all the organized ^ 
arrangements subsisting among the nerves of the infantas 
brain, not only make possible certain combinations of im- 
pressions, but also imply that such combinations will here- 
after be made — iniply that there are answering combina- 
tions in the outer world — imply a preparedness to cognize 
these combinations — imply faculties of comprehending them. 

It is true that the resulting compound psychical changes, 
do not take place with the same readiness and automatic 
precision as the simple reflex action instanced — it is true 
that some individual experiences seem required to establish 
them. But while this is partly due to the fact that these 
combinations are highly involved, extremely varied in their 
modes of occurrence, made up therefore of psychical rela- 
tions less completely coherent, and hence need further repe- 
titions to perfect them ; it is in a much greater degree due 
to the fact that at birth the organization of the brain is in- 
complete, and does not cease its spontaneous progress for 
twenty or thirty years afterwards. Those who contend that' 
knowledge results wholly from the experience's of the indi- 
vidual, ignoring as' they do the mental evolution which 

accompanies the autogenous development of the nervous 
system, fall into an error as great as if they were to | 
ascribe all bodily growth and structure to exercise, for- 1 
getting the^ innate tendency to assume the adult form| ■ 
Were the infant born with a full-sized and completely- ^ 
constructed brain, their position would be less untenable. ; 
But, as the case stands, the gradually-increasing intelli- / 
gence displayed throughout childhood and youth, is more ; 
attributable to the completion of the cerebral organization, 
than to the individual experiences — a truth proved bj the j 
fact that in adult life there is sometimes displayed a high j 
endowment of some faculty which, during education, was | 
never brought into play. Doubtless, experiences received! 
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by tbe individual furnisli the concrete materials for all 
thought. Doubtless, the organized and semi-organized 
J arrangements existing among the cerebral nerves, can give 
: no knowledge until there has been a presentation of the 
external relations to which they correspond. And doubt- 
less, the child^s daily observations and reasonings aid the 
formation of those involved nervous connexions that are in 
process of spontaneous evolution ; just as its daily gambols 
]aid the development of its limbs. But saying this is quite 
a different thing from saying that its intelligence is wholly 
Uit'odiiced by its experiences. That is an utterly inadmis- 
jsible doctrine — a doctrine w^hich makes the presence of a 
I brain meaningless — a doctrine which makes idiotcy unac- 
^ countable. 

In the sense, then, that there exist in the nervous system 
certain pre-established relations answering to relations in 
the environment, there is truth in the doctrine of forms of 
intuition — ^not the truth which its defenders suppose, but 
a parallel truth. Corresponding to absolute external rela- 
tions, there are established in the structure of the nervous 
system absolute internal relations — relations that are poten- 
tially present before birth in the shape of definite nervous 
connexions ; that are antecedent to, and independent of, 
individual experiences ; and that are automatically dis- 
closed along with the first cognitions. And, as here un- 
derstood, it is not only these fundamental relations which 
are thus pre- determined ; but also hosts of other relations 
of a more or less constant kind, which are congenitally 
represented by more or less complete nervous connex- 
. ions. But these pre-determined internal relations, 

-though independent of the experiences bf the individual 
; are not independent of experiences in general : they have 
; b^cen determined by the experiences of preceding organisms. 
The corollary here drawn from the general argument is, 
that the^uman brain is an o rganize d register of infinitely- 
numerous e:^eriences received during the evolution of life. 
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or ratliei% during the eYolution of that series of organisms 
through which the human organism has been reached. The 
effects^oTthe most uniform and frequent of these experiences 
have been successively bequeathed^, principal and interest ; 
and have slowly amounted to that high intelligence which 
lies latent in the brain of the infant — which the infant in 
after life exercises and perhaps strengthens or further com- 
plicates — and which^ with minute additions^ it bequeaths to 
future generations. And thus it happens that the European 
inherits from twenty to thirty cubic inches more brain than 
the Papuan. Thus it happens that faculties, as of music, 
which scarcely exist in some inferior human races, become 
congenital in superior ones. Thus it happens that out of 
savages unable to count up to the number of their fingers, 
and speaking a language containing only nouns and verbs, 
arise at length our Newtons and Shakspeai'es. 
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CHAPTEE VIIL 


THE FEELINGS. 

§ 209. The assertion that those psychical states which we 
class as Feelings^ are involved with;, and inseparable from, 
those which we class as intellectual processes^ seems a con- 
tradiction to direct internal perceptions. It wi ll, ind eed, be 
^jonce admitted that intellectual processes cannot be sepa- 
rated from epi-peripheral feelings, real or ideal • since, inva- 
riably, these are either the immediate terms, or the ultimate 
components of the terms, between which relations are esta- 
blished in every cognition. But while all will grant that 
the feelings initiated in us by the forces of the external 
world, are, in their presentative or representative forms, the 
indispensable materials of thought, and that therefore to 
this extent intdlect and feeling^cannot be parted ; many 1 
will demur to the proposition that feelings of the ento- ! 
peripheral and central classes are not separable from intel- i 
iectual processes. ^ 

Some approach towards a right comprehension of the 
matter, will be gained by recalling certain leading conclu- 
sions set down among the Inductions of Psychology. We 
saw that^Miii<i is composed of feeling^nd the relations b e^ 
twe^ feelings. We saw that the ^feelirgs are primarily 
diinmble into .^the centrally-initiated'’^^d^ t£e peripherally- 
initiated ; wliich last are re-divisible into those which are 
initiated ^ the outer surface of the body and those which 
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world, are, in their presentative or representative forms, the 
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saw that^^ind is composed of feelings^nd the relations b e>» 
tween feelings. We saw that the^feelir^s are primarily 
diviSble” into .^the centrally-initiated''^^ad^ t£e peripherally- 
initiated 7 ’^wliicii last are re-divisible into those which are 
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are initiated within the hody. On comparing these three 
great orders of feelings, we found that whereas the 
epiperipheral are relational to a very great extent, the 
entoperipheral, and still more the central, have but small 
aptitudes for entering into relations. Hence, by implication, 
it was shown that the relational element of Mind is in no case 
absent. But the relational element of Mind is the intellec- 1 
tual element. Obviously, then, no^kind of feeling, sensa-| 
emotional, can be wholly freed from the intellectual f 

element. 

Further, this conclusion is implied by the argument ela- 
borated in the foregoing chapters. If all mental phenomena 
ai*e incidents of the correspondence between the organism 
and its environment ; and if this correspondence passes in- 
sensibly from its lowest to its highest forms ; then, we may 
be certain , a priori ^ that no orders of Feelings can be com- 

other phenomena of consciousness. 
We may infer that they must arise gradually out of the 
lower forms of psychical action, by steps such as lead 
to the higher forms of psychical action already traced 
out ; and that they must constitute another aspect of these. 
This is just what we shall find. 

§ 210. Before proceeding to the synthetic interpretation, 
it may be well to remark that even in our ordinary experi4 
ences, the impossibility of dissociating the psychical states! 
classed as intellectual from those seemingly most unlike! 
psychical states classed as emotional, may be discerned, j 
While we continue to compare such extreme forms of 
the two as an inference and a fit of anger, we may fancy 
that they are entirely distinct. But if^we exa ] 

diate modes of consciousness, we shall quickly fin^ som^ 
which ar e botl ^ogni rij^_aml ^ em^^ T^ke I 

the state 6F"5fiind produced by seeing^^.a . beautifuL.^^^ 
Primarily, this is a co-ordination of the visual impressions 
which the statue gives, resulting in a consciousness of what 
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they mean ; and this we call a purely intellectual act. But 
usually this act cannot be performed without some pleasur- 
able feeling of the emotional order. Should it be said that 
this emotion arises from the many ideas associated with the 
human form, the rejoinder is, that though these aid in its 
production, it cannot be altogether so accounted for ; seeing 
that we feel a kindred pleasure on contemplating a fine 
building. If it be urged that, even in this case, collateral 
states of consciousness are induced which suffice to explain 
the emotion, then, whence results the gratification given on 
looking at a simple curve — an ellipse or parabola ? The 
manifest difficulty in disentangling the cognitive from the 
emotive in these cases, becomes, in other cases, an impossi- 
bility. Not only does the state of consciousness produced 
by a melody show us cognition and emotion 
entangled^ but the state of consciousness produced by a 
singkT}^utiful tone does so. Not only is a combination of 
colours, as in a landscape, productive of a pleasurable feeling 
beyond that due to mere sensations ; but there is pleasure 
accompanying the perception of even one colour, when of 
great pm-ity or brilliance. Nay, the touch of a perfectly 
smooth or soft surface causes an agreeable consciousness. 
In all these cases the simple distinct feeling directly aroused 
by the outer agent, is joined with some compound vague 
feehng indirectly aroused. (See § 128.) 

I Otherwise put, the matter stands thus. The materials 
I dealt with in every cognitive process are either sensations or 
I the representations of them. These sensations, and by im- 
I plication the representations of them, are habitually in some 
^degree agreeable or disagreeable. Hence, only in those rare 
I cases in which both its terms and its remote associations are 
j absolutely indifferent, can an act of cognition be abso-^ 
llutejy free from emotion. Conversely, as eyery^emotion 
involves the presentatm or representation of objects and 
actioE LS ; and as the perceptions, and by implication the 
.recollections, of objects and actions, all imply cognitions; 
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it follows that no emotion can be absolutely free from cog- 
nition. 

§ 211. The relation between intelligence and feeling will 
be most clearly understood on studying the relation between 
perception and sensation^ which are the simplest forms of 
the two. 

Every sensation^ to be known as one, must be perceived ; 
and must so be in one respect a perception. Every percep- 
tion must be made up of combined sensations ; and must so 
in one respect sensational. But though they have the 
same essential elements, these elements are not similarly 
dominant in the two. In sensation, consciousness is occu- 
pied with certain affections of the organism. In percept 
tion, consciousness is occupied with the relations among 
those affections. Sensations are primary undecomposable 
states of consciousness ; while perceptions are secondary 
decomposable states, consisting of changes from one primary 
state to another. Hence, as continuance of the primary states 
is inconsistent with the occurrence of changes, it follows 
that consciousness of the changes is in antagonism with 
consciousness of the states between which they occur. So 
that perception and sensation are, as it were, ever tending 
to exclude each other, but never succeeding. Indeed, 

consciousness continues only in virtue of this conflict. 
Without the primary affections of consciousness, there can 
be no changes from one primary affection to another ; and 
without changes from one to another, there can be no 
primary affections, since in the absence of changes con- 
sciousness ceases. Neither consciousness of the changes, 
nor of the affections between which they occur, can exist by 
itself. Nevertheless, either may so predominate as greatly 
to subordinate the other. When the changes are so rapid 
that the states forming their antecedents and consequents 
do not last for appreciable times, consciousness is almost 
wholly occupied with changes — with the relations among 
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sensations : sensations are present so far only as is needful 
for tlie establisliment of relations among tliem ; and we have 
tliat condition of consciousness called perception. On the 
other hand^ when the states forming the antecedents and 
consequents of the changes have considerable persistence^ or 
rather when they are not permanently destroyed by the 
changes but continually return, and are thus broken by the 
changes only so far as is needful to maintain consciousness 
— ivhen, therefore, some one of them by its continuous recur- 
rence, greatly predominates over others ; then there results 
the condition of consciousness called sensation. 

Xow this is just the relationship which exists throughout 
between knowing in general and feeling in general. Though 
differing from Sir William Hamilton respecting the inter- 
pretation of the antagonism between perception and sensa- 
tion, I agree with him in holding that the same antagonism 
holds between cognition and emotion. The differences are 
simply differences that arise from successive complications. 
As, out of those simple perceptions forming the lowest class 
of cognitions, the higher cognitions result by the com- 
pounding of perceptions ; so, out of those simple sensations 
forming the lowest class of feelings, the higher feelings arise 
by the compounding of sensations. And as, when cognitions 
grow highly compound their elements become too nume- 
rous to be all present together, and so become partly repre- 
sentative, and afterwards sometimes wholly representative ; 
so, when the feelings grow highly compound their elements 
become too numerous to be all present together, and so 
become partly representative, and afterwards sometimes 
wholly representative. These positions require elucidation. 

It has been from time to time pointed out that, in the 
development of Mind, there is a progressive consoli- 
daiion of states of consciousness. States of consciousness 
once separate become indissociable. Other states that 
were originally umted with difficulty, grow so coherent 
as to follow one another without effort. And thus 
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there arise large aggregations of states, answering to com- 
plex external things — animals, men, buildings — ^which are 
so welded together as to be practically single states. But 
this integration, by uniting a large number of related sensa- 
tions into one state, does not destroy them. Though sub- 
ordinated as parts of a whole, they still exist. And being 
severally in their original forms, feelings, this state which is 
composed of them is a feeling — a feeling produced by the 
fusing of a number of minor feelings. Hence a certain 
pleasure accompanying all kinds of perceptions ; as every 
child shows us. Not only, however, does this hold with the 
groups of simple sensations that are united to form percep- 
tions; but it holds with groups of these groups. When 
the composite states of consciousness answering to single 
complex objects, become sufficiently consolidated; then, if 
the daily experiences present some constant assemblage of 
complex objects, such as those distinguishing a particular 
locality, there results a consolidation of these into a still 
larger aggregate of states: the feelings severally consti- 
tuted by these composite states, are, in their turn, merged 
into a more composite feeling, which in its mixed and com^ 
paratively massive character verges on the emotional. And 
then from the union of this composite feeling with other 
composite feelings, the elements of which are mainly repre- 
sentative, such as those implied in the domestic relations, 
there is produced an extremely involved and massive 
feeling of the emotional order, answering to the idea, 
home. But now let it be remarked that as fast 

as these compound states of consciousness in their ascend- 
ing grades, severally become, by integration of their 
elements, practically single ; so fast do they begin to play 
the same parts in the mental processes that single states 
do. The continuance of a sensation being inconsistent vdth 
the occurrence of a change, we saw that consciousness of 
changes, or relations among sensations, is ever at variance 
with consciousness of the sensations. Here we may 
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similarly see tliat in proportion as a composite feeling includ- 
ing many sensations and their relations^ becomes consoli- 
datedj its continuance must be at variance with the occurrence 
of a change to some other composite feeling ; that is — must 
be at variance with the establishment of a relation between 
the thing causing such composite feeling, and anything 
else j that is — must be at variance with cognition. And 
hence arises the fact known to persons analytically inclined, 
that when they think about any gratification they are re- 
ceiving — speculate upon the cause of it, or criticise the 
object of it — the gratification is suspended. 

These several expositions have, I think, made it clear 
that cognition and feeling, throughout all phases of their 
evolution, are at once antithetical and inseparable. The 
implication is that they are but different aspects of the same 
development, and may so be expected to arise from the 
same root by the same process. This being understood we 
may now go on to consider the feelings synthetically. 

§ 212. Where action is perfectly automatic, feeling does 
not exist. Of this we have several proofs. We have the 
proof that in creatures most markedly exhibiting them, 
automatic actions go on equally well when the chief nervous 
centre has been removed. We have the proof that our own 
automatic actions are unaccompanied by feelings : as wit- 
ness those of the viscera in their normal states. And we 
have the further proof that actions which in ourselves are 
partly voluntary, partly reflex (as that by which the foot is 
withdrawn from scalding water), and which, so long as they 
are accompanied by feeling, are accompanied by will, be- 
come more energetically automatic if feeling is lost. When 
injury of the afferent nerves has destroyed sensibility in a 
limb, the slightest stimulus, as the touch of a feather, pro- 
duces reflex movements that are stronger than those pro- 
duced in a limb retaining its sensibility. 

This antagonism of automatic action and feeling will be 
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better understood on observing that feeling involves a per- 
sistence wMcb. automatic action negatives. To have the 
state of consciousness recognizable as a particular feelings, 
implies some duration of that state ; and in proportion as it 
fills a smaller interval in the chain of states^ in the same 
proportion does it lapse out of consciousness — in the same 
proportion does it cease to be felt. The proposition is a 
truism. To say that a state of consciousness has consider- 
able continuity is to say that it is a distinct element of 
consciousness ; which is the same thing as being known or 
felt. To say that it has scarcely an}^ continuity^ is to say 
that it forms a scarcely perceivable element in conscious- 
ness ; which is the same thing as being scarcely at all 
known or felt. And to say that it is a state of conscious- 
ness having no appreciable lengthy is to say that it forms no 
element in consciousness ; which is the same thing as being 
not known or felt. It follows^ therefore^ that when a set 
of psychical changes occurs instantaneously^ the psychical 
states forming the antecedents and consequents of the 
changes are not felt ; and the further the consolidation of 
any set of psychical changes is carried, the more complete 
must be the absence of feeling. Now the completely-con- 
solidated sets of changes are the automatic changes. The 
automatic changes are those of which the elements are 
practically fused into one change. Consequently, where all 
the psychical actions are perfectly automatic, there is no 
feeling. 

While an entire absence of Memory and Reason is accom- 
panied by an entire absence of Feeling, the same progress 
which gives origin to Memory and Reason simultaneously 
gives origin to Feeling. For what did we find to be the 
circumstances under which Memory and Reason become 
nascent ? We found that when the adjustments of the 
organism to its environment begin to take in involved and 
infrequent groups of outer relations — when, consequently, 
the answering groups of inner relations include many ele- 
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mentS; of wliicli some are not often repeated in experience 
— wlien^ that is^ there are formed groups of inner relations 
whose components are imperfectly coherent — when^ as a 
necessary result^ there come to be hesitating automatic 
actions ; then^ Memory and Eeason simultaneously become 
nascent. The ceasing to be automatic and the becoming 
rational^ are^ as w^e saw^ the same thing. We have just 
seeuj however, that when psychical changes are perfectly 
automatic, they are without feeling. The existence of feel- 
ing w^e have seen to imply psychical states having some per- 
sistence. But psychical states having some persistence are 
the states w’-hich result when automatic action fails. Thus 
then, as the psychical changes become too complicated to 
be perfectly automatic, they become incipiently sensational. 
Memory, Reason, and Feeling take their rise at the same 
time. 

A confirmation of this view, parallel to confirmations given 
in the two preceding chapters, may be set down. Among 
our own mental processes, many which were once slow, and 
were then accompanied by feeling, are by the same repeti- 
tion which renders them automatic, also rendered indifferent 
or feelingless. This is equally the case whether the accom- 
panjdng feelings are painful or pleasuralde. In 

spelling out its reading-lessons, the child experiences a 
disagreeable sense of effort ; but in the adult, the identifi- 
cation of words is a totally unemotional process. The 
learning of a new language requires labour that is more 
or less unpleasant, and the first attempts to speak it soon 
produce weariness } but after due practice it is spoken with 
entire indifference. And not to multiply illustrations, I 
may quote the general remark that habit renders easy the 
actions that once were hard, as showdng that this law 
holds throughout; since by calling actions hard wq mean 
to some extent painful, and becoming is ceasing to be 
painful. Equally general is the kindred truth. 

Bo long as the combinations of properties they present are 
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new to it;, the commonest objects give pleasure to the 
infant ; but as fast as, bj constant repetition, the com- 
pound impressions produced become consolidated into per- 
fect cognitions of the objects, so fast do the objects become 
indifferent. Throughout childhood, youth, and manhood, 
the same fact is daily manifested. The often-repeated 
groups of psychical changes cease to be interesting ; and 
there arises a demand for those that have not been experi- 
enced, or have been little experienced. 

The parallel is complete. We found that not only do 
Memory and Reason begin where the psychical changes 
cease to be automatic ; but that where they have existed 
they disappear when, by perpetual repetition, the psychical 
changes become automatic. And here we find both that 
Feeling arises under the same conditions, and that it ceases 
under the same conditions. 

Let us now devote our attention to the genesis of Feel- 
ings of more complex kinds. 

§ 213. When there come to be cases in which two 
very similar groups of external attributes and relations 
have been followed in experience by different motor 
changes; and when, consequently, the presentation of one 
of these groups partially excites two sets of motor 
changes, each of which is prevented by their mutual anta- 
gonism from at once taking place ; then, while one of 
these sets of nascent motor changes and nascent im- 
pressions habitually accompanying it, constitutes a memory 
of such motor changes as before performed and impressions 
as before received, and while it also constitutes a prevision, 
of the action appropriate to the new occasion, it further con- 
stitutes the desire to perform the action. For different as 
these three things eventually become, they are originally 
one. A further development of an illustration already used 
will make this manifest. Suppose the subject of 

the psychical phenomena we are considering, to have 
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occasional experiences of two animals somewhat similar in 
colour, size, and general contour, one of whicli serves for 
prey and the other of which is a dangerous enemy. The 
complex impression produced by the enemy, has been fol- 
lowed in experience by injuries, by some defensive actions, 
by certain cries, and eventually by flight. The complex 
impression produced by the prey has been followed in ex- 
perience by motions of pursuit, by successful grappling and 
biting, by processes of tearing to pieces and swallowing. But 
as these two complex impressions have many elements in 
common, each tends in so far as there is a confusion between 
them, to arouse either of these two sets of psychical changes; 
and when one of these similar animals is seen, each set be- 
comes nascent according as the impression produced varies. 
At one moment the defensive actions, the cries, and the 
movements of escape, which have followed some such im- 
pression as that received, tend to arise ; and the next 
moment a change in the position of the perceived animal so 
alters the impression, as partially to excite the psychical 
states involved in pursuit, attack, destroying, and devouring. 
But what is either of these partial excitations ? It is nothing 
else than an emotional impulse — a combination of represen- 
tative feelings which forms the stimulus to action — a desire. 
To have in a slight degree such psychical states as accom- 
pany the reception of wounds, and are experienced during 
flight, is to be in a state of what we call fear. And to have 
in a slight degree such psychical states as the processes of 
catching, killing, and eating imply, is to have the desires to 
catch, kill, and eat. That the propensities to the 

acts are nothing else than nascent excitations of the 
psychical state involved in the acts, is proved by the natural 
language of the propensities. Fear, wFen strong, expresses 
itself in cries, in efforts to escape, in palpitations, in 
tremblings ; and these are just the manifestations that go 
along with an actual suffering of the evil feared. The de- 
structive passion is shown in a general tension of the mus- 
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calar system^ in gnashing of teeth and protrusion of the 
ciawS; in dilated eyes and nostrils, in growls ; and these are 
weaker forms of the actions that accompany the killing of 
prey. To such objective evidences, every one can add sub- 
jective evidences. Every one can testify that the psychical 
state called fear, consists of mental representations of certain 
painful results ; and that the one called anger, consists of 
mental representations of the actions and impressions which 
would occur while inflicting some kind of pain. 

Possibly it may be objected, that to describe the group of 
nascent psychical changes produced by some complex im- 
pression, as constituting at once a memory of the psychical 
changes which had before followed this impression and a 
desire again to go through such changes, is absurd ; since 
the subject-matter of memory is retrospective, while that of 
desire is prospective. The reply is, that though, when a 
high degree of intelligence has been reached, these nascent 
changes are joined with a consciousness of time past and 
time future, and so come to have different aspects j yet, at 
the stage in which automatic action merges into the higher 
forms of action, no such abstract conception as that of Time 
can exist, and no such duality of aspect in these groups of 
nascent psychical changes can arise. And a further reply 
is, that even in ourselves, acts and feelings which become 
nascent in connexion with the idea of something prospective, 
are at the same time retrospective; since they cannot be 
represented at all unless they have been pre\flously pre- 
sented in experience, and the representation of anything 
previously presented is memory. 

§ 214. The progress from these forms of feeling consider- 
ably compounded to those highly-compounded forms of fuel- 
ing seen in human beings, equally harmonizes with the 
general principles of evolution that have been laid down. 
We saw that advance from the simplest to the most complex 
cognitions, is explicable on the principle that the outer rela- 
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tions produce tlie inner relations. We shall see that this 
same principle supplies an explanation of the adYance from 
the simplest to the most complex feelings. 

Eor when the dexelopment of Life reaches this repeatedly- 
dt‘scribed stage in which automatic actions merge into 
actions that are at once conscious, rational, and emotive ; what 
must be the effect of further experiences? The effect must 
bo that if, in connexion with a group of impressions and the 
nascent motor changes resulting from it, there is habitually 
experienced some other impression or group of impressions, 
some other motor change or group of motor changes, this 
will, in process of time, be rendered so coherent to the 
original group, that it, too, will become nascent when 
the original group becomes nascent, and %vill render the 
original group nascent if it is itself induced. Let us take 
a case. If along with the running down of 

certain prey, a certain scent has been habitually expe- 
rienced, then, the presentation of that scent will render 
nascent the motor changes and impressions which accom- 
pany the running down of the prey. If the motor changes 
and impressions that precede and accompany the catching 
of prey, have been constantly followed by destructive 
actions, then, when they are rendered nascent, they will in 
their turn render nascent the psychical states implied by 
destructive actions. An.d if these have been followed by 
those connected with eating, then those connected with 
eating will also be made nascent. So that the simple 
olfactory sensation will make nascent those many and 
varied states of consciousness involved in the running 
down, catching, killing, and eating of prey : the sensa- 
tions, visual, auditory, tactual, gustatory, muscular, that 
are^bouud up with the successive phases of these actions, 
will be present to consciousness as what we call ideas — will, 
in their aggregate, constitute the desires to catch, kill, and 
devour — and will, in conjunction with that olfactory sensa- 
tion which aroused them all, form the impulse which sets 
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going the limbs in pursuit. The entire genesis of these 
emotions thus results from successive complications in the 
groups of psychical states that are co-ordinated; and is 
just as much determined by experience as is the union of 
any two simple sensations that constantly occur together. 

A like explanation may be given of emotions rrhich leave 
the, subject of them comparatively passive; as^ for instance, 
that produced by scenery. By compounding groups of sensa- 
tions and ideas there are at length formed those vast aggre- 
gations which a grand landscape excites and suggests. An 
infant taken into the midst of mountains, is totally un- 
affected ; but is delighted with the small group of attributes 
and relations presented in a toy. Children can appreciate, 
and be pleased with, the more complicated relations of 
household objects and localities — of the garden, the field, 
and the street. But it is only in youth and mature age, 
when individual things and small assemblages of them have 
become familiar and are automatically cognizable, that those 
immense assemblages which landscapes present can be ade- 
quately grasped, and the highly integrated states of con- 
sciousness produced by them, experienced. Then, however, 
the various minor groups of states that have been in earlier 
days severally produced by trees and flowers, by fields and 
moors and rocky wastes, by streams, by cascades, by ravines 
and precipices, by blue skies and clouds and storms, are 
aroused together. Along with the immediate sensations 
there are partially excited the myriads of sensations 
that have been in times past received from objects such 
as those presented; further, there are partially excited 
the multitudinous incidental feelings that were experienced 
on these many past occasions ; and there are also excited 
certain deeper, but now vague, combinations of states which 
were organized in the race during barbarous times, wh?en its 
pleasurable activities were chiefly among the woods and 
waters. And out of all these excitations, some of them 
actual but most of them nascent, is composed the emotion 
which a fine landscape produces in us. 
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§ 215. One of tlie corollaries from the foregoing doctrines 
is tliat_, other things equal, feelings are strong in proportion 
as they include many actual sensations, or nascent sensa- 
tions, or both. As every one of the elementary states of 
consciousness aggregated in the way described, is originally 
a feeling of some kind ; and as progressive integration 
though it abbreviates each, leaves it to the last a feeling, 
however infinitesimal in amount ; it follows that the 
greater the accumulation of such infinitesimal amounts of 
feeling, the greater must be the sum total of feeling ex- 
perienced. Quantity of feeling is of two kinds — 

that which arises from intense excitation of few nerves, and 
that which arises from slight excitation of many nerves. 
Thus, an unbearable sensation results if the tip of a finger 
be held in boiling water. Conversely, though there is no 
difficulty in holding the tip of a finger in water above 
110® Fahrenheit, an unbearable sensation results if the 
whole body be plunged into water of that temperature. 
So that the moderate excitation of all the nerves distributed 
over the surface of the body, is equivalent, as measured by 
its motor effects, to the extreme excitation of a few of them. 
Similarly, though a very faint colour cannot be discerned 
when it covers only a very minute surface ; yet, when it 
covers a great surface it can be discerned with ease. And 
that the truth thus holding with actual sensations, holds 
also with those nascent sensations which, as aggregated into 
masses of ideas, distinct and indistinct, constitute the emo- 
tions, will be manifest on calling to mind how actions are 
continually determined by the accumulation of motives; 
that is, by the accumulation of such nascent feelings. 

From this corollary there is a second corollary. With a 
j qualification to be hereafter made, the higher the evolution 
I rises, the stronger do the em otions become. For™"aithe 
increasingly- complex emotions successively developed, re- 
sult from integration of pre-existing groups of actual and 
nascent sensations, the resulting totals must grow con- 
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tiniially larger. A marked illustration of tkis 

tratk is furnislied bj tke passion wbicb. unites tbe 
sexes. This is habitually spoken of as though it were a 
simple feeling ; whereas it is the most compound^ and 
therefore the most powerful^ of all the feelings. Added to 
the purely physical elements of it^ are first to be noticed 
those highly complex impressions produced by personal 
beauty; around which are aggregated a variety of plea- 
surable ideas^ not in themselves amatory, but which have 
an organized relation to the amatory feeling. "With this 
there is united the complex sentiment which we term 
affection — a sentiment which, as it can exist between those 
of the same sex, must be regarded as an independent sen- 
timent, but one which is here greatly exalted. Then there 
is the sentiment of admiration, respect, or reverence : in 
itself one of considerable power, and which in this relation 
becomes in a high degree active. There comes next the 
feeling called love of approbation. To be preferred above 
all the world, and that by one admired beyond all others, is 
to have the love of approbation gratified in a degree passing 
every previous experience : especially as there is added that 
indirect gratification of it which results from the preference 
being witnessed by unconcerned persons. Further, the 
allied emotion of self-esteem comes into play. To have 
succeeded in gaining such attachment from., and sway over, 
another, is a proof of power which cannot fail agreeably to 
excite the amour jproiore. Yet again, the proprietary feel-l 
ing has its share in the general activity ; there is the plea- 
sure of possession — the two belong to each other. Once 
more, the relation allows of an extended liberty of action. 
Towards other persons a restrained behaviour is requisite. 
Eound each there is a subtle boundary that may not be 
crossed — an individuality on which none may trespass. ^But 
in this case the barriers are thrown down; and thus the 
love of unrestrained activity is . gratified. Finally, there is 
an exaltation of the sympathies. Egoistic pleasures of all 
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kinds are doubled by another's sympathetic participation ; 
and the pleasures of another are added to the egoistic 
pleasures. Thus, round the physical feeling forming the 
nucleus of the whole, are gathered the feelings produced by 
personal beauty, that constituting simple attachment, those 
of reverence, of love of approbation, of self-esteem, of pro- 
perty, of love of freedom, of sympathy. These, all greatly 
exalted, and severally tending to reflect their excitements 
on one another, unite to form the mental state we call 
love. And as each of them is itself comprehensive of mul- 
titudinous states of consciousness, we may say that this 
passion fuses into one immense aggregate most of the ele- 
mentary excitations of which we are capable; and that 
hence results its irresistible power. 

Other emotions than those which arise by the simple 
aggregation of large groups of psychical states into still 
larger groups, are similarly interpretable. There goes on 
at the same time, and as a result of the same cause, an evo- 
lution of emotions that are not only more complex, but also 
more abstract. Of this, the love of property supplies an 
example. When the development of intelligence 

has rendered time and locality cognizable ; and when, by 
consequence, an uneaten portion of food can, when hunger 
next makes nascent the psychical states that accompany 
eating, be remembered as having been left in a particular 
place ; then, repetition of these experiences of a satiated 
hunger, and a subsequently -recurring hunger that prompts 
return to the remaining food, will establish an organized 
connexion between the remembrance of such remaining food 
and the various states of consciousness produced by a return 
to it. Thus will be constituted an anticipation of a return 
to it — a tendency to perform all such actions accompanying 
a return to it as are not negatived by satiety — a tendency, 
therefore, to take possession of it. An analogous process 
will develop a tendency to take possession of some habitual 
place of shelter ; and afterwards to take possession of things 
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serving for artificial shelter and for clothing. Later still, 
things indirectly connected with personal welfare will come 
to be included ; as^ for instance^ the club used for a weapon, 
the impressions produced by which will make nascent the 
various pleasurable feelings that have accompanied its suc- 
cessful use, and the conception of further use. The same 
process rising to still higher complications^ will generate a 
propensity to take possession not only of various weapons 
and appliances of daily life, but also of the tools and 
materials required to make such weapons and appliances ; 
afterwards of the materials required to make such tools ; and 
so on until the things accumulated for one purpose or other 
become numerous and varied. But now ob- 

serve that in proportion as these things become numerous 
and varied, and in proportion as the acts of acquiring them 
and preserving them become frequent, a great variety of 
pleasurable excitements will come to be associated wdth the 
act of taking possession or holding possession. Hence this 
act itself, being continually the initiator of pleasurable ex- 
citements, will become a source of pleasurable excitement. 
And as the excitement thus caused must be more habitual 
than that caused by any particular order of objects ; as, 
further, the special excitements attaching to special objects 
possessed, must, in virtue of their variety, prevent the ex- 
citement of possession from being connected with any one of 
them in particular; it results that the excitement of pos- 
session will grow into one of a new kind, uniting into a 
large but vague aggregate the various excitements to which 
it ministers. And when money comes to be the represen- 
tative of value in general — value as abstracted from special 
objects — the miser shows us how the desire of possession in 
the abstract may become almost independent of those from 
which it arose ; and may exceed in strength any of them in- 
dividually. 

As further illustrating the origin and nature of the more 
aljstract emotions, let me add one still in course of evolution 
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among ciyilized men ; and as yet but imperfectly deYeloped. 

I refer to tlie desire for liberty — tbe sentiment of personal 
rights. A relation like that which the love of property bears 
to the gratifications which property brings^ this love of un- 
restricted action bears to the gratifications derivable from 
property and from all other things. As the satisfaction of 
the one is in securing the material objects directly or in- 
directly ministering to life ; so the satisfaction of the other 
is in securing those 7ion-material conditions without which 
the material objects can neither be obtained, nor preserved, 
nor used. "While the possession of certain kinds and com- 
binations of matter is a very general pre-requisite to the ful- 
filment of the desires ; a still more general, and indeed uni- 
versal, pre-requisite is that freedom of ^notion \vithout which 
it is not only impossible to get and utilize such matter, but 
is impossible to perform any action whatever. This senti- 
ment of personal rights, answering to certain complex rela- 
tions in which the members of a society stand to one another 
— being a gratification in the maintenance of such relations 
with other men as involve the least restraint on individual 
action — is manifestly far more abstract, and far wider in its 
co-ordinations, than any other. As uniting in one general 
sentiment the desire for liberty of person, liberty of acqui- 
sition and possession, liberty of movement from place to 
place, liberty of speech, liberty of trade, and so on, it sup- 
poses an extremely extensive aggregation of psychical states. 
It could not begin to be organized until mankind grew into 
permanent social relations, and it has manifestly long been 
in process of development. 

It remains to add the qualification which, as above said, 
must be made to the assertion that these central feeslings or . 
emotions grow in power as they grow in complexity and in 
extent of integration. For though, other things equal, the 
power of an emotion thus compounded out of clusters of ele- 
mentary feelings ideally revived, is proportionate to the 
number of such elementary feelings united in it ; yet, very 
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often otiier things are not equal. Along with greatness of 
number there may be lowness of intensity. Where^ as in 
the above case, the connexions established in experience are 
extremely intricate, comparatively infrequent, and very 
varied, the co-ordination of the states of consciousness is 
so weak that they render one another nascent in but a feeble 
way ; and hence, the total effect is in many cases less than 
that produced by a smaller aggregate more strongly ex- 
cited. 

§ 216. After what was said at the close of the last chapter, 

I need 'hardly say that this evolution of composite feelings 
through the progressive integration of psychical states that 
are connected in experience, is effected by thejnheritance of 
continually-accumulating modifications. 

The j.^w of development of the mental actiyities con sidereci 
under their cognitive aspect, equally applies to them con-| 
sidered under thejiyemotipnal aspect. That gradual organi-| 
zation of forms of tliougSF which we saw results from thei 
experience of uniform external relations, is accompanied by I 
the organization of forms of feeling similarly resulting.!^ 
Given a race of organisms habitually placed in contact with ' 
any complex set of circumstaixes, and if its members are 
already able to co-ordinate the impressions made by each of 
the various minor groups of phenomena composing this set 
of circumstances, there will slowly be established in them a 
co-ordination of these compound impressions corresponding 
to this set of circumstances. The j3onstant_ experiences oif 
successive generations will gradually strengthen the jten- [ 
deucy of all the component clusters of psychical states jto I 
make one another nascent. And when ultimately the union of | 
them, expressed in the inherited organic structure, becomes ' I 
innate, it will constitute what we call an emotion or senti- I 
ment, having this set of circumstances for its object. 

In their more involved phases these compound forms of 
feeling differ from the compound forms of thought partly 
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ill that the assemblages of external attributes and 

actions and relations to Tvhich they answer^ are immensely 
more extensive^ far more concrete^ and extremely miscel- 
laneous and variable in their ultimate components. One 
cuiisequence of this is that they never lose their em- 
pirical character. A further difference similarly 

implied, is that in each form of feeling thus compounded, 
answering as it does to successive sets of external circum- 
stances which have only a general resemblance, the rela- 
tional elements are never tvrice alike, and therefore cannot 
become distinctly fixed ; whence it follows that the cogni- 
tive character of the aggregated states remaining feeble, 
their sentient character remains strong. A third 

differential trait of these central feelings must be added. 
As the clusters of elementary feelings out of which they are 
formed, do not recur in exactly the same combinations — are 
not, as it were, super-posed so that their components fit wdth 
the like previous components; it necessarily happens that 
the successive clusters blur one another, and the com- 
pound feeling produced becomes, though massive, very dim 
or vague. An illustration wdll make this effect compre- 
hensible. Imagine that representations of many different 
sunsets, painted, let us say, on glass, were placed over one 
another, and looked at by transmitted light — what would be 
the result ? Disagreeing in the outlines of their horizons, 
their clouds, their special objects, these super-posed repre- 
sentations would make a confused and hazy combination, in 
which no particular thing and no defined portion of colour 
would be visible ; but in which, nevertheless, there would 
be these general characters — a glow in the middle region, a 
duller region above it, and a comparatively dark region 
below. Similarly, as the successive impressions produced 
om an individual, and a series of individuals, by manifesta- 
tions of anger in those they come in contact with, have 
general but not special resemblances — as the harsh tones, 
the contorted features, and the pains that are apt to bo 
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suffered from tlie acts wMcli follow, always differ in tbeir 
details though, they have a family likeness ; it results that 
the general impression left nnobliterated by the disagreeing 
details must be very indefinite : the gradually-organized 
compound feeling which we call fear, will have a character 
nothing like so specific as that of a simple peripheral feeling. 

Such being the diflerences that naturally arise between f 
the organized forms of feeling and the organized forms of 
thought in the course of their evolution, let us now observe 
the likenesses that naturally arise. 

As jhe forms of thought, or the accumulated and trans-| 
niitted modifications of structure produced by experience, lief 
latent, in each newly-born individual, are vaguely disclosed- 
alon g with the first individual experiences, and are graduallyi 
made definite by multiplication of such individual experi- 
mices ; so the forms of feeling, likewise lying latent, are; 
feebly awakened by the first presentations of the external: 
circu mstances to which they refer, and gradually gain that 
degree ,.of distinctness which they are capable ofi jbhrough 
often-repeated presentations of these circumstances. Thus 
the infant, as soon as its perceptions are developed enough 
to allow of even an imperfect discrimination of faces and of 
sounds, is made to smile automatically by the laughing face 
and tender tones of its mother or its nurse. An organized 
relation has been established in the race between the percep- 
tion of this natnral language of kind feeling and the subse- 
quent experience of benefits from those who manifest it. This 
natural language being impressed on the infantas senses, a 
dim feeling of pleasure is awakened while it is still incap- 
able of knowing what the natural language means. But in 
course of time personal experiences teach it the connexion 
that exists between these appearances assumed by other 
persons and the receipt of gratifications from them ; ^ncl | 
then the vague body of the emotion which it has inherited | 
assumes a more intelligible form. 

That the experience-hjq^othesis as ordinairily understood, 
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is inadequate to account for emotional pHenomena^ will be 
sufficiently manifest. If possible^ it is even more at fault in 
respect to the emotions than in respect to the cogmitions. 
The doctrine that all the desires^ all the sentiments^, are 
generated by the experiences of the individual is so glar- 
ingly at variance with facts^ that I cannot’^ut wonder how 
any one should ever have entertained it. Not to dwell on 
the multiform passions displayed by the infant before there 
has been such an amount of experience as could possibly 
suffice for the elaboration of them^ I will simply point to 
the most powerful of passions — the^amatqry passion — as one 
vrhichj when it first occurs^ is absolutely antecedent to all 
relative experience whatever. 
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THE WILL. 

§ 217. All -wlio have followed the argument thus for, 
will see that the development of what we call Will^ is but 
another aspect of the general process whose other aspects 
have been delineated in the last three chapters. Memory^ 
Eeason, and Feeling, simultaneously arise as the automatic 
actions become complex, infrequent, and hesitating; and 
Will, arising at the same time, is necessitated by the 
same conditions. As the advance from the simple and 
indissolubly-coherent psychical changes, to the psychical 
changes that are involved and dissolubly coherent, is 
in itself the commencement of Memory, Reason, and 
Feeling; so, too, is it in itself the commencement of 
Will. On passing from compound reflex actions to 
those actions so highly compounded as to be imperfectly 
reflex — on passing from the organically - determined 
psychical changes which take place with extreme ra- 
pidity, to the psychical changes which, not being organi- 
cally determined, take place with some deliberation, and 
therefore consciously ; we jpass to a kind of mental action 
which, is one of Memory, Reason, Feeling, or Will, accord- 
ing to the side of it we look at. 

"^Of this we may be certain, even in anticipation of any 
special synthesis. For since all modes of consciousness can 
be nothing else than incidents of the correspondence be-. 
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tween tlie organism and its environment ; tliey must all be 
different sides of, or different phases of, the co-ordinated 
groups of changes whereby internal relations are adjusted to 
external relations. Between the reception of certain impres- 
sions and the performance of certain appropriate motions, 
there is some inner connexion. If the inner connexion is 
organized, the action is of the reflex order ,^either simple or 
compound ; and none of the phenomena of consciousness 
proper, exist. If the inner connexion is not organized, then 
the psychical changes which come between the impressions 
and motions are conscious ones : the entire action must 
have all the essential elements of a conscious action — must 
simultaneously exhibit Memory, Reason, Peeling, and Will ; 
for there can be no conscious adjustment of an inner to an 
outer relation without all these being involved. Let us 
consider the matter more nearly. 

§ 218. When the automatic actions become so involved, 
so varied in kind, and severally so infrequent, as no longer 
to be performed with unhesitating precision — when, after 
the reception of one of the more complex impressions, the 
appropriate motor changes become nascent, but are pre- 
vented from passing into immediate action by the antago- 
nism of certain other nascent motor changes appropriate to 
some nearly allied impression ; there is constituted a state 
of consciousness which, when it finally issues in action, 
displays what we term volition. Each set of nascent motor 
changes arising in the course of this conflict, is a weak re- 
vival of the state of consciousness which accompanies such 
motor changes when actually performed — is a representa- 
tion of such motor changes as were before executed under 
like circumstances — is an idea of such motor changes. We 
have*, therefore, a conflict between two sets of ideal motor 
changes which severally tend to become real, and one of 
which eventually does become real ; and this passing of 
an ideal motor change into a real one, we distinguish as 
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Will. In a voluntary act of tlie simplest kind^ we 

can find notliing^^^^b^^ a mental representation of tke act 
followed by a performance of it — a rising of that incipient 
psycliical change whicli constitutes at once the tendency to 
act and the idea of the act;, into the complete psychical 
change which constitutes the performance of the act^ in so ^ 
fir as it is mental. Between an involuntary movement of 
the leg and a voluntary one, the difference is that whereas 
the involuntary one occurs without previous consciousness 
of the movement to be made, the voluntary one occurs only 
after it has been represented in consciousness ; and as the 
representation of it is nothing else than a weak form of the 
psychical state accompanying the movement, it is nothing 
else than a nascent excitation of the nerves concerned, pre- 
ceding their actual excitation. Involuntary movement im« 
plies that the psychical states accompanying the impression 
and the action, are so coherent that the one follows the 
other instantly; while voluntary movement implies that 
they are so imperfectly coherent, that the psychical state 
accompanying the action does not follow instantly — is par- 
tially aroused before it is fully aroused; and so occupies 
consciousness for an appreciable time. Tims the cessation 
of automatic action and the dawn of volition are one and 
the same thing. 

It is quite true that as we advance from the earliest and 
simplest manifestations of Will to its later and more in- 
volved manifestations, the composite state of consciousness 
by which any act is preceded includes much beyond the 
nascent motor changes, and even much beyond the ideal 
- stmsory impressions which the act will immediately render 
real ones. It further includes an extensive aggregate of 
ideal sensory impressions such as have before been more or 
less remotely realized by the act; and which constitute 
representations of the various consequences of the act. 
Even when Will is but incipient, there must be some 
accompaniment of this kind. Along with any two con- 
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fiicting sets of motor clianges produced by an indistinctly 
cognized impression^ tliere will become nascent tbe several 
pleasurable or painful psycMcal states wbick have in expe- 
rience been respectively connected with such motor changes. 
These are partially integrated with the other psychical 
states^ actual and nascent^ which the impression immedi- 
ately or mediately excites ; and by increasing the group of 
psychical states w'hich cohere with the appropriate motor 
changes^ they add to the tendency which those motor 
changes have to take place. By that ever-progressing 
fusion of psychical states described in the last chapter^ 
these ideal sensory impressions representing distant conse- 
quences^ come to form the greater part of the composite 
psychical state which precedes the act — constitute the mass 
of what we call the desire to perform the act ; and thus 
obscure that original relation between sensations and mo- 
tions which is their nucleus. But the general nature of 
the process remains the same. Feelings, immediately de- 
rived from the senses or mediately suggested by such, make 
nascent certain appropriate motor changes, and the ideal 
feelings connected with such changes ; these, again, make 
nascent other changes and other ideal feelings ; and so on 
to many degrees of remoteness : producing a complicated 
group of imagined actions and consequences. All of these 
having, directly or indirectly, connexions in experience 
with the motor changes, or with antagonist motor changes, 
tend to produce or to prevent the action. A-n immense 
number of psychical states are partially aroused, some of 
which unite with the original impression in exciting the 
action, while the rest combine as exciters of an opposite 
action * and when eventually, from their greater number or 
intensity, the first outbalance the others, the interpretation 
is Chat, as an accumulated stimulus, they become sufficiently 
strong to make the nascent motor changes pass into actual 
motor changes. 

1 That Will comes into existence tlirongh the increasing 
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complexity and imperfect coherence of automatic actions^ is 
clearly implied hj the converse fact^ that when actions 
which were once incoherent and voluntary are very fre- 
quently repeated^ they become coherent and inyoluntary. 
Just as any set of psychical changes originally displa^nng 
Memory^ Eeason^ and Feeling, cease to be conscious, ra 
tional, and emotional, as fast as by repetition they gro\-^ 
closely organized : so do they at the same time pass beyond 
the sphere of volition. Memory, Eeason, Feeling, and Will, | 
simultaneously disappear in proportion as psychical changes I 
become automatic. Thus, the child learning to 

walk, wills each movement before making it ; but the adult, 
when setting out anywhere, does not think of his legs but 
of his destination, and his successive steps are made with 
no more volition than his successive inspirations. Every 
one of those vocal imitations made by the child in acquiring 
its mother tongue, or by the man in learning a new language, 
is voluntarily made ; but after years of practice, conversa- 
tion is carried on without thought of the muscular adjust- 
ments required to produce each articulation : the motions 
of the larynx and mouth respond automatically to the trains 
of ideas. Similarly with writing, and all other familiar 
processes. Not only is this so with actions daily 

occurring in the lives of all, but it is so with special habits. 
From time to time curious results hence arise ; as in the 
case of the old soldier who let fall the pie he was carrying 
home for his Sunday^ s dinner, when the word attention 
was shouted behind him. The same general truth is re- 
cognized in the common remark, made of any one who has 
long persisted in some e\dl practice, that he has lost power 
over himself can no longer control himself that is to 
say, by frequent repetition certain psychical changes have 
more or less passed from the voluntary into the automatic.* 


Dr. Hughlings Jackson narrates of an animal an action analogous to 
tliat of the old soldier. “Some years ago,” lie says, “ I was on an omnibns,| 
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§ 219. Long before reacliing tbis pointy most readers 
must liave perceived that tbe doctrines developed in the 
last two parts of this work are at variance with the current 
tenets respecting the freedom of the. 5^ That every one 
is at liberty to do what he desires to do (supposing there 
are no external hindrances)^ all admit; though people of 
confused ideas commonly suppose this to be the thing 
denied. But that every one is at liberty to desire or not 
to desire, which is the real proposition involved in the 
dogma of free will, is negatived as much by the analysis 
of consciousness as by the contents of the preceding chapters. 
From the universal law that, other things equal, the cohesion 
of psychical states is proportionate to the frequency with 
which they have followed one another in experience, it is 
an inevitable corollary that all actions whatever must be 
determined by those psycliical connexions which experience 
has generated — either in the life of the individual, or in 
that general antecedent life of which the accumulated 
results are organized in his constitution. 

To go at length into this long-standing controversy re- 
specting the Will, would be alike useless and out of place. 
I can but briefly indicate what seems to me the nature of 
the current illusion, as interpreted from the point of view 
at which we have arrived. We will look at it first subjec- 
tively and then objectively. 

Considered as an internal perception, the illusion 
results from supposing that at each moment the ego, 
present as such in consciousness (I exclude the implied, but 
unknown, substratum which can never be present), is 


and we were kept some time, as one of the horses would not start. Various 
pltius w^ere tried to overcome its stupidity, but without success. At last 
the ^river directed the conductor to shut the door violently (this is a usual 
signal for starting). To my great surprise the horse went on at once.'’^ 
Land. Hosp. Reports. Vol. I., 186 i, p. 45 i. Here the once voluntary act 
of starting after hearing the sound, had become so automatic that an 
antagonist volition could not prevent it. 
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sometliing more than the aggregate of feelings and ’ 
ideas which then exists. When, after a certain compo- 
site mass of emotion and thought has arisen in him, a 
man performs an action, he commonly asserts that he deter- 
mined to perform the action; and by speaking as though 
there were a mental self, present to his consciousness^ yet not 
included in this composite mass of emotion and thought, he 
is led into the error of supposing that it was not this 
composite mass of emotion and thought which determined 
the action. Bat while it is true that he determined the 
action, it is also true that the aggregate of his feelings 
and ideas determined it; since, daring its existence, this 
aggregate constituted his entire consciousness — ^that is, 
constituted his mental self. Either the ego which ; 

is supposed to determine or will the action, is present in ' 

consciousness or it is not. If it is not present in con- 
sciousness, it is something of which we are unconscious — 
something, therefore, of whose existence we neither have 
nor can have any evidence. If it is present in conscious- 
ness, then, as it is ever present, it can be at each moment 

nothing else than the total consciousness, simple or com- 
pound, passing at that moment. It follows, inevitably, 
ihcj when an impression received from without, makes nas- 
cent certain appropriate motor changes, and various of the 
feelings and ideas which must accompany and succeed 
them; and when, under the stimulus of this composite 
psychical state, the nascent motor changes pass into actual 
motor changes ; this composite psychical state which excites ; 
the action, is at the same time the ego which is said to will '' 
the_ action. Naturally enough, then, the subject of such 
psychical changes says that he wills the action; since, 
psychically considered, he is at that moment nothing more 
than^ tlie composite state of consciousness by which the 
action is excited. But to say that the performance df the 
action is, therefore, the result of his free will, is to say that 
he determines the cohesions of the psychical states which 
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arouse tlie action ; and as tliese psycHcal states con- 
stitute liimself at tliat moment^ this is to say that these 
psychical states determine their own cohesions^ which is 
absurd. Theii^ cohesions have been determined by expe- 
riences — the greater part of them, constituting what we 
call his natural character^, by the experiences of antecedent 
organisms ; and the rest by his own experiences. The 
changes which at each moment take place in his conscious- 
ness, and among ocliers those which he is said to will, are 
produced by this infinitude of previous experiences regis- 
tered in his nervous structure, co-operating with the imme- 
diate impressions on his senses : the effects of these combined 
factors being in every case qualified by the physical state, 
general or local, of his organism. 

S This subjective illusion in which the notion of free will 
commonly originates, is strengthened by a corresponding 
objective illusion. The actions of other individuals, lacking 
as they do that uniformity characterizing phenomena of 
Hvhich the laws are known, appear to be lawless — appear to 
be under no necessity of following any particular order ; 
and are hence supposed to be determined by the unknown 
independent something called the Will. But this seeming 
^ indeterminateness in the mental succession is consequent 
on the extreme complication of the forces in action. The 
composition of causes is so intricate, and from moment to 
moment so varied, that the effects are not calculable. 
These effects are, however, as conformable to law as the 
simplest reflex actions. The irregularity and apparent 
: freedom are inevitable results of the complexity; and 
^equally arise in the inorganic world under parallel con- 
ditions. To amplify an illustration before used : — A body 
in space, subject to the attraction of a single other body, 
move^ in a direction that can be accurately predicted. If 
subject to the attractions of two bodies, its course is but 
approximately calculable. If subject to the attractions of 
three bodies^ its course can be calculated with still less pre- 
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cision. And if on all sides of it there are multitudinous 
bodies of various sizes at various distances^ as in tlie middle 
of one of the great star-clusters^, its motion will appear un- 
influenced by any of them : it will move in some indefinable 
way that looks self-determined : it will seem to be free. 
Similarly^ in proportion as the cohesions of each psychical ] 
state to others, become great in number and various in 
degree^ the psychical changes will become incalculable and , 
apparently subject to no law. 

§ 220. To meet objections that have been raised, let me 
add here some explanations. 

If we spoke of Henry VITI. as defying the Pope, 
and then said that the English King also defied the Pope, 
there would be a manifest mistaking of words for 
things. The kingly power we know to be nothing bat 
tlie permanent name for the power of a person, who 
is now of one nature and now of another. But in the 
case of mental government, this confusion between words 
and things is almost universal. The permanent name 
for the holder of power, is supposed to imply an entity 
additional to that implied by the name of the temporary 
holder of power. We speak of Will as something apart!; 
from the feeling or feelings which, for the moment, prevail-; 
over others ; whereas it is nothing but the general name > 
given to the special feeling that gains supremacy ancl : 
determines action. Take away all sensations and emotions,^ 
and there join ai ns no W Excite some of these, and 
Will, becoming possible, becomes actual only when one * 
of them, or a group of them, gains predominance. Until / 
there is a (mark the word) there is nq^^^ill. That ‘I 

is to say, WiTThs no more an existence separate from the * 
predominant feeling, than a king is an existence separate * 
from the man occupying the throne. 

That the ego is something more than the passing group \ 
of feelings and ideas, is true or untrue according to the | 
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degree of comprelieiisioii we give to the word. It i.-. 
true if we include the body_, and its functions ; but it is 
untrue if we include only what is given in consciousness. 

Physically considered, the ego is the entire organism, 
including its nervous system ; and the nature of this ego is 
pre-determined : the infant had no more to do with the 
structure of its brain than with the colour of its eyes. 
Further, the ego considered physically, includes all the 
functions carried on by these structures, when supplied vritli 
the requisite materials. These functions have for their 
net result to liberate from the food, &c., certain latent 
forces. And that distribution of these forces shown by the 
activities of the organism, is from moment to moment 
caused partly by the existing arrangement of its parts and 
partly by the environing conditions. 

? The physical structures thus pervaded by the forces thus 
; obtained, constitute that substantial ego which lies behind 
and determines those ever-changing states of consciousness 
we call Mind. And while this substantial ego, unknowable 
in ultimate nature, is phenomenally known to us under its 
statical form as the organism, it is phenomenally knowm 
under its dynamical form as the energy diffusing itself 
through the organism, and, among other parts, through the 
nervous system. Given the external stimuli, and the 
nervous changes with their correlative mental states, 
I depend partly on the nervous structures and partly on the 
■amount of this diffused energy: each of which factors is 
determined by causes not in consciousness but beneath con- 
sciousness. The aggregate of feelings and ideas constitut- 
ing the mental J, have not in themselves the principle (d* 
.cohesion holding them together as a whole ; but the 1 
which continuously survives as the subject of these chang- 
: ing states, is that portion of the Unknowable Power which 
, is statically conditioned in special nervous structures 
I J?7 ^ dynamically-conditioned portion, of the Un- 

I linowable Power called enei:gy. (Compare with § 469.) 

I - ’ ' . 
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NOTE TO PABT IV- 


In bis Principles of Mental Physiologt/, Dr. Carpenter, reforrinpr 
to the doctrine of mental evolution as caused by the inherited 
effects of experiences, developed in the foregoing chapters, says : — 

“ But it had been distinctly foreshadowed as regards the Instincts of animals 
(which are only lower forms of Man's intellectual Intuitions) by Sir John 
Sebright, Mr. T. A. Knight, and M. lioiilin ; of whose observations a summary 
has been given by the Writer in the Contemporaru Bevieio^ January, 1873^ 
# * # And in the Fourth and Fifth Editions of his ‘Human Physiology,! 
published respectively in 1852 and 1S55, the Writer had distinctly expresyed| 
his belief that the Cerebrum of Man groics io the modes of thoiiglit in ichicM 
it is hahituallg exercised ; and that such modif cations in its structure are 
iransmissihle hereditarily, * * * He here refc.i’S to this fact, merely to show 
that the general doctrine above enunciated * * * is much older than Mr. 
Herbert Spencer.’'’ 

CoramuDications to which the above passage led, disclosed the 
fact that Dr. Carpenter had not read this work; but had, as I 
understood, purposely refrained from doing so. I pointed out to 
him the difference between the proposition that transmitted mental 
modifications produce varieties of mental faculty within the limiu of 
a species ; and the proposition that Mind, in all its faculties, is 
produced by transmissions of such modifications through all the 
successions of species during the evolution of life upon the Earth. 
After obtaining from Dr. C^arpeiiter the admission that tliis latter 
proposition had not even been entertained (much less elaborated 
into a system) by those he names, I concluded that he would, in 
bis next edition, alter the above statement. He has not done 
this, however; and therefore, somewhat reluctantly, I must myself 
point out the grave misrepresentations it embodies. 

Manifestly no one can entertain the belief that the psychical’ 
pow’ers of all creatures have arisen by evolution, without tacitly or 
avowedly committing- himself to the belief that their physical struc- 
tures have arisen by evolution. Dr. Carpenter is fully aware that) 
in 1855, when the first edition of this work wms p)ublished, the 
“ development-hypothesis,” as it was then commonly called, was 
repudiated by men of science, as well as by the world at’^Iarge; 
and further, that any one who held it exposed himself to the ridicule 
of the scientific. He does not allege that those he names believed it; 
much less gave a public adhesion to it. Yet now, in the above 
passage, he asserts that he and others had enunciated in a general 
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way, the doctrine elaborated in this work : they avowed a conclu- 
sion the necessary premises of which they did not admit ! 

Either Dr. Carpenter is still in the* position of not having read 
this work, or lie has read it since the time above referred to. If he 
has not read it, then it is strange that he should undertake to 
correct the impressions of younger readers,” concerning the 
relation between its views and the views previously held (see 
Contemporarn Iievieu\ for February, 1875). If he has read it, then 
it is even more strarssie that he should persist in the above state* 
menc. In the first place, he must have become aware that the facts 
and inferences named by him, as current before this work was 
written, are referred to in this work as familiar — are taken as 
established (§ 180, in edition of 1855); not propounded as new. 
In the second place, he must have seen that these facts and infer- 
ences are used as part of my data — that my reasonings begin 

where the reasonings he names leave off. And yet having seen 

this, he identifies the theory that mental modifications within the 
limits of a species are producible by inherited effects (*f experiences, 
with the theory that the genesis of all mental faculties, down 
to forms of thought, have been thus produced. He alleges pre- 
vious currency of the general doctrine.” It seems to me that 

his ideas of general and special are no less remarkable than his idea 
of identity. The proposition that such changes of dog-nature as 
a pointer’s habits show, arise by inherited mental modifications, 
would commonly be thought a special proposition ; while the 
proposition that by inherffeff modifications, there has been an evol- 
niTqn_pf from reflex action up to abstract 

reason and. would commonly be thought a general 
proposip'on. But Dr. 'Carpenter thinks the contrary. Doubtless, 
iirp'ursuance of the same view, he regards the doctrine that pigeons 
and other domestic animals may have their structures modified by 
selection, as a ‘"general” one; and the doctrine of Mr. Darwin, 
that all structures of all animals are caused by natural selection, 
as a special one. For the two cases are perfectly similar. Between 
the idea that structural changes are producible within the limits of 
a species by selection, and the idea that all organization is thus 
producible, there is a relation exactly parallel to the relation be- 
tween the idea that the instincts of a species may be changed by 
inherited effects of experiences, and the idea that all mental or- 
ganization is producible by the inherited effects of experiences. 

Hence, we may expect that when next Dr. Carpenter refers to 
the hypothesis of “ natural selection,” he will point out that it had 
been distinctly foreshadowed by Sir John Sebright, Mr. Youatt, and 
others ; and after quofing passages from their writings, will remark 
that he does so “ merely to show that the general doctrine ” “ is much 
older than ” Mr. Darwin. 
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CHAPTER I. 


A FURTHER INTERPRETATION NEEDED. 

§ 221. We are now prepared for dealing with the remain- 
ing problem presented by objective Psychology. Though not 
conspicuous^ the hiatus between the interpretation we have 
reached and a complete interpretation^ is a deep one ; and 
one which^ when first looked into^, appears impassable. For 
there has still to be answered the inquiry — how is mental 
evolution to be affliated on Evolution at large^ regarded as 
a process of physical transformation ? It is not enough that 
in the preceding General Synthevsis the phenomena of psy- 
chical life have been traced up through their objective 
manifestations^ and^ along with the phenomena of physical 
life^ have been found to progress in integration^, in hetero- 
geneity^ in definiteness. It is not enough thatj in the 
Special Synthesis just closed^ intelligence has been shown 
to have the same nature and the same law from the lowest 
reflex action up to the most transcendent triumph of reason ; 
and that^ from first to last^ its growth is due to the repetition 
of experiences^ the effects of which are accumulated^ organ- 
ized;, and inherited. It may yet be asked — By what process ; 
is the organization of experiences achieved ? Granting that / 
a survey of the facts proves it to take place j stilly no an-' 
swers are given to the questions — Why: does it take place ? \ 
And how does the transformation "which brings it about' 
come^'i^fithin the formula of Evolution in general ? 
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Specifically stated^ tlie problem is to interpret mental 
eYolution in terms of the re-distribution of Matter and 
Motion. Tliougli under its subjective aspect, Mind is 
known onlv as an aggregate of states of consciousness, 
wbicb cannot be conceived as forms of Matter and Motion, 
and do not tlierefore necessarily conform to the same laws 
of re-distribution ; yet under its objective aspect. Mind is 
known as an aggregate of activities manifested by an or- 
ganism — is the correlative, therefore, of certain material 
transformations, which must corns within the general pro- 
cess of material evolution, if that process is truly universal. 
Though the development of Mind itself, cannot be ex- 
plained by a series of deductions from the Persistence of 
Force, yet it remains possible that its obverse, the develop- 
ment of physical changes in a physical organ, may be so 
explained; and until it is so explained, the conception of 
mental evolution as a part of Evolution in general, remains 
incomplete. 

§ 222. Here, then, the structure and functions of the 
nervous system, considered as resulting from intercourse 
between the organism and its environment, form our sub- 
ject-matter. "We have to identify the physical process by 
which an external relation that habitually affects an or- 
ganism, produces in the organism an adjusted internal 
relation. 

Of course, it is not to be expected that specific interpre- 
tations can be given of the particular structures perform- 
ing particular functions which fit an animal to its particular 
conditions of existence. All we can hope is to assign a 
general cause, which, acting under conditions such as are 
known to exist, is capable of producing effects like those 
observed. Let us present in its simplest and most definite 
form the question which alone admits of an answer. 

We have seen the law of intelligence to be, that the 
strength of the tendency wLich the antecedent of any psy- 
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chical change has to be followed by its consequent, is propor- 
tionate to the persistence of the union between the external 
things they symbolize. We have seen that the fulfilment of 
this law is accounted for if, by inheritance through successive 
organisms, intelligence grows, as it does in the individual or- 
ganism, in consequence of the fact that, when any two psy- 
chical states occur in immediate succession, such an effect is 
produced that when the first recurs, there is a tendency for 
the second to follow it. And now, to complete the solution, 
we have to ascertain the universal principle to which this 
tendency is due. In other words, regarding psy- 

chical changes as the subjective faces of what on their ob- 
jective faces are nervous actions, the inquiry before us is — 
from what general law of the re-distribution of Matter and 
Motion does it result, that when a wave of molecular trans- 
formation passes through a nervous structure, there is 
wrought in the structure a modification such that, other 
things equal, a subsequent like wave passes through this 
structure with greater facility than its predecessor ? And — 
not to evade a still deeper question which immediately 
follows — is the establishment of nervous communication it- 
self explicable on this same general principle ? Are we 
enabled by it to understand not only how nerve becomes 
more permeable, but how nerve is formed ? 

If to these general questions we discover a satisfactory 
general answer, we shall do all that is needful. If from a 
corollary to the Persistence of Force, we can legitimately 
draw the conclusion that, under certain conditions, lines of 
nervous communication will arise, and, having arisen, will 
become lines of more and more easy communication, in pro- 
portion to the numbers and strengths of the discharges pro- 
pagated through them ; we shall have found a physical 
interpretation which completes the doctrine of psycjj.ical 
evolution, as set forth in the last two parts. It will be made 
manifest how the experience of an external relation pro- 
duces a corresponding internal relation — how, as experiences 
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of tlie external relation become more numerous^ the internal 
relation becomes more coberent — ^how perpetual repetitions 
of the one cause indissolubleness of tbe otlier — bow outer 
persistences that are almost or quite absolute, establisb_, in 
tlie course of generations^ inner cohesions that are automatic 
or organic; and thus the interpretation of instincts and 
forms of thought will be assimilated to that of the ordinary 
phenomena of association.* 

The general doctrine elaborated in the succeeding chapters, was pre- 
figured in the first edition of this work, in a note on page 544 — the verbal 
form, however, being such as I should not now use. I made a more definite 
statement of it in an article published in the Medico-CJarurgical Review for 
January, 1859. 
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CHAPTER II. 


THE GENESIS OE NEBVES. 

§ 223. In First Frinciples, Part II., Cliap. IX., we found 
that in all cases, motion follows the line of greatest trac- 
tion, or the line of least resistance, or the resultant of the 
two.-’^ We also saw ^^that motion once set up along any 
line becomes itself a cause of subsequent motion along that 
line^^ — equally when the motion is that of matter through 
space, that of matter through matter, and that of mole- 
cular undulations through an aggregate of molecules. 

In the section dealing with nervous actions (§ 79), it was 
contended that the mode of motion we distinguish as a 
nervous discharge, conforms to this law. Supposing the 
various forces throughout an organism to be previously in 
equilibrium, then any part which becomes the seat of a 
further force, added or liberated, must be one from which 
the force, being resisted by smaller forces around, will in- 
itiate motion towards some other part of the organism. If 
elsewhere in the organism there is a point at which force is 
being expended, and which so is becoming minus a force 
which it before had, instead of plus a force which it before 
had not, and thus is made a point at which the re-action 
against surrounding forces is diminished; then, manifestly, 
a motion taking place between the first and the last of these 
points is a motion along the line of least resistance. How a 
sensation implies a force added to, or evolved in, that part 
of the organism which is its seat ; while a mechanical move- 
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ment implies an expenditure or loss of force in that part of 
tlie organism wliicli is its seat. ^ ^ ^ When there is 

anything in the circumstances of an animars life_, involving 
that a sensation in one particular place is habitually followed 
by a contraction in another particular place — when there is 
thus a frequently-repeated motion throug*h the organism be- 
tween these places ; what must be the result as respects the 
line along which the motions take place ? Eestoration of 
t^quilibrium between the points at which the forces have 
been increased and decreased^, must take place through 
some channel. If this channel is affected by the discharge 
— ^if the obstructive action of the tissues traversed^, involves 
any reaction upon them, deducting from their obstructive 
power ; then a subsequent motion between these two points 
will meet with less resistance along this channel than the 
previous motion met with ; and will consequently take this 
channel still more decidedly 

In the PrincLples of Biology , § 302, tnis general proposi- 
tion was further elaborated. It there became needful to 
indicate a possible process by which, among other tissues, 
nerve-tissue arises out of that protoplasm composing the 
undifferentiated organism. Here, in an abbreviated form., is 
the argument which was used : — It is to be inferred that a 
molecular disturbance in any part of a living animal, set up 
by either an external or internal agency, will almost certainly 
disturb and change some of the surrounding colloids not 
originally implicated — will diffuse a wave of change towards 
other parts of the organism : a wave which will, in the ab- 
sence of perfect homogeneity, travel further in some direc- 
tions than in others. Let us ask next what will determine 
the differences of distance travelled in different directions. 
Ob^dously any molecular agitation spreading from a centre, 
will^ go furthest along routes that offer least resistance. 
"What routes will these be ? Those along which there lie 
most molecules that are easily changed by the diffused 
molecular motion, and which yet do not take up much 
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sence of perfect homogeneity, travel further in some direc- 
tions than in others. Let us ask next what will determine 
the differences of distance travelled in different directions. 
Ob^dously any molecular agitation spreading from a centre, 
will^ go furthest along routes that offer least resistance. 
■What routes will these be ? Those along which there lie 
most molecules that are easily changed by the diffused 
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molecular motion in assuming their new states. ^ ^ ^ 

Unstable molecules which, in being isomerically trans- 
formed, do not absorb motion, and still more those which, 
in being so transformed, give out motion, will readily pro- 
pagate any molecular agitation ; since they will pass on the 
impulse either undiminisbed, or increased, to adjacent mole- 
cules. * * * It may be concluded that any molecular 

agitation set up by what we call a stimulus, will di:ffuse 
itself further along some lines than along others, if^^ the 
mingled colloids forming the protoplasm are not quite 
homogeneously dispersed, and if some of them are isomeric- 
ally transformed more easily, or with less expenditure of 
motion, than others ; and it will especially travel along 
spaces occupied chiefly by those molecules which give out 
molecular motion during their metamorphoses, if there 
should be any such. * As is shown by those 

transformations that so rapidly propagate themselves 
through colloids, molecules that have undergone a certain 
change of form, are apt to communicate a like change of 
form to adjacent molecules of the same kind — the impact 
of each overthrow is passed on and produces another over 
throw. * * * Is this action limited to strictly isomerio 

substances ? or may it extend to substances tbat are closely 
allied f ^ There is reason to suspect that it does. 

Already when treating of the nutrition of parts, it was 
pointed out that we are obliged to recognize a power pos- 
sessed by each tissue to build up, out of the materials 
brought to it, molecules of the same type as those of which 
it is formed. * * * If this be a general principle of 

tissue -growth and repair, we may conclude that it will 
apply in the case before us. A wave of molecular disturb- 
ance passing along a tract of miugled colloids closely allied 
in composition, and isomerically transforming the molecules 
of one of them, wdll be apt at the same time to form some 
new molecules of the same type, at any place where there 
exist the proxiuiate components, either uncombined or 
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feebly combined in some not very different way. * * 

That is to say^, a wave of molecular disturbance diffused 
from a centre^ and travelling furthest along a line where lie 
most molecules that can be isomerically transformed with 
faeilitv^ will be likely at the same time to further differen- 
tiate this line^ and make it more characterized than before 
bv tlie easv-transformability of its molecules. 

Heferrins* tbe reader to the Prlndplcs of Biology for the 
details and conclusion of this abridged argument, it may be 
well to remind him that in the first part of this work, the 
interpretations of nerve-structure and nerve-function were 
grounded on a conception which is a corollary from the 
cunception recalled above ; and that sundry verifications 
vere there found. We saw that the quantity of effect pro- 
duced by irritated nerve-fibre, increases with tlie distance 
between the place of irritation and the place of discharge ; 
and this accumulation of force we found to be just that 
which would result from a wave of isomeric transformation 
through matter of the required kind (§ 19). Vv^e saw, too, 
that the ultimate nitrogenous nerve-threads are severally 
sheathed in a peculiar substance, which, judging by its un- 
equalled molecular complexity, is less capable than any 
other known substance of transferring molecular motion, 
and therefore best fitted to prevent lateral loss of that 
growing wave of molecular motion which a nerve-fibre 
transmits. And we further saw that a close analogy exists 
henveen this assumed propagation of isomeric change along 
a nerve-fibre, and certain observed propagations of like 
changes along fibres of other substances (§ 84). To which 
let me here add the fact that protoplasm and its derivatives 
are distinguished by tbe great number of their isomeric 
forms, and the great facility with which these are changed 
by^ery various agents ; so that in regarding a nervous dis- 
charge as a wave of isomeric transformation, we are regard- 
ing it as one out of the many such transformations which 
living matter continually undergoes. 
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^ 224. Anotlier preliminary step remains. We Have 
to observe the possible modes in which a line of nervous 
communication may be improved. When^ through undif- 
ferentiated tissue, there has passed -for the first time a wave 
of disturbance from some place where molecular motion is 
liberated to some place where it is absorbed, the line of 
least resistance followed must be an indefinite and irregular 
one. Fully to understand the genesis of nerve, then, we 
must understand the physical actions which change this 
vague course into a definite channeh that becomes ever more 
permeable as it is more used. 

Several actions conduce to this result. The first is that 
already described, by which, along a line of discharge, 
there is a genesis or the matter most capable of com- 
liiunicating the discharge. Every time an incipient nerve 
is traversed by another wave of molecular motion, there is 
apt to be a further formation of the molecules which are 
isomerically transformed by the wave and pass it on in being 
transformed. This process acts with continually -increasing 
power, for two reasons. One is that progressing 

limitation of the wave to a well-marked line, enables it to 
produce more decided effects along that line. An illustra- 
tion will here help us. "When a body of water flows over a 
smfface offering no distinct course, it thins out into wide- 
spread shallows near its margin, where it is almost motion- 
less ; and it has but little motion even along its central 
deepest parts. But if the inundation is long continued, the 
abraiding action of the current along these central deepest 
parts where it moves fastest, tends to deepen its channel 
tliei-e more than elsewhere. A secondary result is a retreat 
of the water from the shallows— the current becomes more 
concentrated. In proportion as it becomes more concen- 
trated the force of its centnal part becomes greater still, and 
the deepening more rapid ; which entails a further drawing 
in of the margins and a further addition to the excavating 
force. So that the growing definiteness of the current 
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brings a growing power of making its clianne] quite definite. 
Now tliougli in tlie case before us we have not a motion of 
matter over matter^ but} a transfer of molecular motion from 
molecules to molecules^ the parallel holds. Any greater 
effect produced by the transfer along one part of its 
originally-broad course^ similarly tends to concentrate 
the transfer along this part_, and thus to intensify the 
action which makes this part a precisely-marked chan- 
nel. A further facilitation results from an absolute 

increase in the amount of the nervous discharge. The more 
permeable the line of molecules becomes^ the greater be- 
comes the initial quantity of molecular motion it draughts 
off. As with water^ the formation of a definite channel not 
only makes the transfer easier and adds to the excavating 
power of the current^, supposing its volume be constant^ but 
also '(if the reservoir can supply more) augments the volume 
carried away_, which again adds to the excavating power; 
so the formation of a better line of nervous communication 
is followed by an increase of the wave that sets out to 
traverse it^ and a consequent increase in the channel-making 
action. Once more, every addition to the mole- 

cular motion transmitted, adds to the efiectiveness of each 
discharge in overcoming an obstacle. Suppose the greater 
part of its channel has become tolei^ably permeable, but that 
at some place in it the colloidal matter is less transformed 
than elsewhere into the fit type. Then the more the rest of its 
channel increases in permeability, the more powerful must be 
the wave of molecular motion brought to bear on the un- 
trausformed part, and the greater must be the tendency to 
transform it. Hence the channel will progress towards a 
state of uniform permeability. 

There is another possible, and I think probable, way in 
whiph the passage of a nervous discharge is made easier. 
The molecules of the peculiar colloid composing a nerve, 
may be either irregularly arranged or regularly arranged ; 
and if irregularly arranged they will transmit a wave of 
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molecular motion less readily tlian if regularly arranged. 
Now wlien a thread of molecules capable of the required 
easy isomeric transformation is first formed_, the probabilities 
are infinity to one that adjacent molecules will be unsyni- 
metrically placed with respect to one another — they will not 
stand in polar order. Molecules that are highly complex 
and massiyej either do not crystallize at all or ciwstallize 
with great diificulty. Either their colloidal^ non-polar 
arrangement is a permanent one^ or it is one out of which 
they pass into a polar arrangement very slowhq under 
special conditions. Nevertheless, molecules of every type 
have a form of distribution in which their polar forces are 
in equilibrium. Towards this they must ever tend, however 
feebly 3 and towards this every slight molecular disturbance 
enables them to ' approach. Hence, if through a line 01 
colloidal molecules wholly out of polar arrangement, there 
pass successive waves of molecular motion, each will lielp 
adjacent molecules towards polar arrangement, or state 01 
equilibrium. Let us consider the concomitants. 

To aid our conceptions we wdil as before (§19) take the 
rude analogy furnished by a row of bricks on end, which 
overthrow one another in succession. If such bricks on end 
have been adjusted so that their faces are all at right angles 
to the line of the series, the change will be propagated along 
them with the least hindrance ; or, under certain conditions, 
wfith the greatest multiplication of the original impulse. 
For when so placed, the impact each brick gives to the next, 
being exactly in the line of the series, will he wholly eSec- 
tive ; hut when they are otherwise placed it will not. If the 
bricks stand with their faces variously askeTV, each in falling 
will have a motion more or less diverging from the line of 
the series; and hence only a part of its momentum will 
impel the next in the required direction. Now though in 
the case of a series of molecules the action can be by no 
means so simple, yet the same principle holds. The isomeric 
change of a molecule must diffuse a wave which is greater 
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in some one direction tlian in all otliers. If so, tliere are 
certain relative positions of molecules such that each will 
receive the greatest amount of this wave from its predecessor, 
and will so receive it as most readily to produce a like change 
in itself. A series of molecules thus placed must stand in 
symmetrical relations to one another — polar relations. And 
it is not difficult to see that, as in the case of the bricks, any 
deviation from symmetrical or polar relations will involve 
a proportionate deduction from the efficiency of the shock, 
and a diminution in the quantity of molecular motion given 
out at the far end. But now, what is the indirect 

result when a wave of change passes along a line of mole- 
cules thus unsymmetrically placed ? The indirect result is 
that the motion which is not passed on by the iiiisymmetri- 
cally-placed molecules, goes towards placing them symmetri- 
cally. Let us again consider what happens with our row of 
bricks. When one of these in falling comes against the 
next, standing askew, its impact is given to the nearest 
angle of this next, and so tends to give this next a motion 
round its axis. Further, when the next thus moved delivers 
its motion to its successor, it does this not throun’h the anp’le 
on the side that was struck, but through the diagonally- 
opposite angle ; and, consequently, the reaction of its impaet 
on its successor adds to the rotatory motion already r('- 
ceived. Hence the amount of force which it does not pass 
on, is the amount of force absorbed in turning it towards 
parallelism with its neighbours. Similarly with the mole- 
cules. Each in falling into its new isomeric attitude, and 
passing on the shock to its successor, gives to its successor 
a motion which is all passed on if the successor stands in 
polar relation towards it, hut which, if the relation is not 
polar, is only partially passed on — some of it being taken up in 
movfng the successor towards a polar relation. One 

more consequence is to be observed. Every approach of the 
molecules towards symmetrical arrangement, increases the 
amount of molecular motion transferred from one end of the 
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series to tlie otlier. Suppose that the row of brichs;, which 
were at first very much out of parallelism, have fallen, and 
that part of the motion given by each to the next has gone 
towards bringing their faces nearer to paralleJisni ; and sup- 
pose that, without further changing the positions of their 
bases, the bricks are severally restored to their vertical atti- 
tudes ; then it will happen that if the serial overthrow of 
them is repeated, the actions, though the same as before in 
their kinds, will not be the same as before in their degrees, 
pjach brick, falling as it now does more in the line of the 
series, will deliver more of its momentum to the next ; and 
less momentum will be taken up in moving the next towards 
parallelism with its neighbours. If, then, the analogy holds, 
it must happen that in the series of isomer ically -chan giug 
molecules, each transmitted wave of molecular motion is 
expended partly in so altering the molecular attitudes as 
to render the series more permeable to future waves, and 
partly in setting up changes at the end of the series ; that 
in proportion as less of it is absorbed in working this struc- 
tural change, more of it is delivered at the far end and 
greater effect produced there; and that the final state 
one in which the initial wave of molecular motion is trans- 
mitted without deduction — or rather, with the addition of 
the molecular motion given out by the successive molecules 
of the series in their isomeric falls. 

§ 225. From beginning to end, therefore, the develop- 
ment of nerve results from the passage of motion along the 
line of least resistance, and the reduction of it to a line of 
less and less resistance continually. The first opening of a 
route along which equilibrium is restored between a place 
where molecular motion is in excess and a place where it is 
in defect, conies within this formula. The production^of a 
more continuous line of that peculiar colloid best fitted to 
transmit the molecular motion, also comes within this for- 
mula ; as does likewise the making of this line thicker and 
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more even. And the formula also covers that finnl process 
by which the line, having been formed, lias its molecules 
brouirht into the polar order wdiich least resists, and indeed 
facilitates, the transmission of the wave. 

§ 225^?. Smne qualifications of the fore^oinj^ e.xposition 
must now be made. Instead of changing it throughout to 
meet criticisms, I have thought it best to repeat the exposi- 
tion as given in the second, third, and fourth editions of this 
work and then to indicate the needful modifications. 

At the meeting of the British Association held in Belfast 
in 1874, Prof.' Clerk-iMaNwell objected to the hy[mthesis that 
the nerve-current consists of successive waves of isomeric 
change, on the ground that the implied conception was that 
of a heat-machine/’ and that a heat-machine is impossible 
in the absence of difference of temperature. In reply, I con- 
tended that my hypothesis is not at variance vvicli this law 
of thermo-dynamics, since it supposes that the falling of eac'i 
molecule from one isomeric form to another is accoiiipanied 
by absorption of beat, and that the nerve-fibre, thereupon 
rendered of lower temperature than the surrounding matters, 
instantly takes up from them heat sufficient to cause the 
molecules to resume their previous form : the implication 
being that the nerve-current is at the cost of the heat yielded 
by the imbedding tissues. The discussion which ensued 
failed to draw from Prof. Clerk- Max well the admission that 
ray reply was adequate, and failed also to make me utider- 
stand his difficulty. This difficulty, as since explained to me 
by Lord Rayleigh, is that, being a lower form of molecular 
motion, heat cannot reproduce that higher form of molecular 
motion implied by the hypothesis. Here I have no alter- 
native but to accept the dicia of these Mwo distinguished 
phy^cists. It is true that the heat supplied by a sitting hen 
apparently suffices to build up a variety of complex com- 
pounds, some of which, as protagou, are more complex than 
any of those contained in the unorganized materials of the 
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egg; and it might seem a fair inference that such being the 
ease, heat must be capable of raising a molecule of protein 
from a lower isomeric form to a higher. But I suppose 
there must be some lack of parallelism between the two cases^ 
and that this rhythmical isomeric change in nerve- fibre 
implies some further physical process which ultimate physical 
principles negative. 

"What qualification then must the hypothesis undergo to 
render it tenable? Apparently we must conclude that in 
nerve-fibre, as in the tissues at large, performance of func- 
tion is accompanied by molecular d.isintegration, and that 
fitness for subsequent performance of function is to be 
gained only by re-integration. The implication would seem 
to be that the molecular change must be, to some extent, a 
chemical change ; and that each molecule which has under- 
gone modification, has to be repaired by absorption of needful 
matter from the nutrient liquid with which it is bathed. 

This supposition appears congruous with the fact that the 
axis-cylinder of a nerve-fibre, small in diameter though it is, 
consists of a bundle of still more minute fibres. It seems 
not unlikely that such component fibres as have conveyed a 
wave of nerve-change, and become thereby temporarily in- 
capacitated, have their functions undertaken by another 
cluster of component fibres, which carry the next wave, and 
these, again, leave the function to be afterwards performed 
by a third cluster, and so on : the fibres of the first cluster 
having meanwhile refitted themselves for activity. If so, 
there is a parallelism between the action of nerves and the 
action of muscles ; in which last the sets t/f fibres take their 
turns of action and rest, while the muscle as a whole continues 
in a state of contraction. 
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CHAPTER III. 


THE GENESIS OF SIHPLE iNEBTOUS SYSTEMS/^^ 

J 2.26, Careful and extended observations have necessitated 
changes in the cell-doctrine as originally propounded. The 
starement that all organisms of sensible sizes are made up of 
minute nucleated bodies^ completely distinct from one another^ 
has to be much qualified. 

Among botanists a wide change of view resulted from the 
discovery that iu the tissues of plants the protoplasm within 
each ceil is united to that within adjacent cells by threads of 
protoplasm which pass through the respective cell- walls : a 
discovery that at once makes more comprehensible various 
plant-movements. Implying a kindred structure. Prof. 
Sedgwick writes: — ^‘It is becoming more and more clear 

^ In Ills Inaugural Address to tlie Section of Anatomy and Physiology, 
at the meeting of the British. Association in 1880, Prof. Balfour, after indi- 
cating certain new lights thrown on the evolution of nervous systems, 
remarked concerning the contents of this chapter : — “ These hypotheses of 
Herbert Spencer, which have been widely adopted in this country, are, it 
appears to me, not borne out by the discoveries to ’wliicb. I have called your 
attention to-day.” Being, as I considered, bound to accept Prof. Balfour’s 
representations, I was about to change essentially the first part of tills chapter, 
when my attention was drawn to an opinion since published by Prof. Adam 
Sedgwick, the successor of Prof. Balfour in the same chair at Cambridge. 
The opinion in question is contained in A MonograpJi of the Development oj 
Peripatiis Capensis, p. 49, and is expressed as follows : — “ Herbert Spencer’s 
view of the origin of the nervous system may perhaps not be so far from the 
mark as at first sight appeared.” Taking advantage of the recent results of 
histological researches, I have been led, by the criticism and counter-criticism 
above quoted, to re-cast the early part or this chapter, and to give the con- 
tained hypothesis a more satisfactory form, I think, than previously seemed 
possible. 



CHAPTER III. 


THE GENESIS OF SIHPLE :>fEBYOUS SYSTEMS/^^ 


J 2.26* Careful and extended observations have necessitated 
caanges in the cell-doctrine as originally propounded. The 
starement that all organisms of sensible sizes are made up of 
minute nucleated bodies, completely distinct from one another, 
has to be much qualified. 

Among botanists a wide change of view resulted from the 
discovery that iu the tissues of plants the protoplasm within 
each ceil is united to that within adjacent cells by threads of 
protoplasm which pass through the respective cell- walls : a 
discovery that at once makes more comprehensible various 
plant-movements. Implying a kindred structure. Prof. 
Sedgwick writes: — ^'It is becoming more and more clear 

^ In Ills Inaugural Address to tlie Section of Anatomy and Physiology, 
at the meeting of the Biitish Association in 1880, Prof. Balfour, after indi- 
cating certain new lights thrown on the evolution of nervous systems, 
remarked concerning the contents of this chapter : — “ These hypotheses of 
Herbert Spencer, which have been widely adopted in this country, are, it 
appears to me, not borne out by the discoveries to -wliich I have called your 
attention to-day.” Being, as I considered, bound to accept Prof. Balfour’s 
representations, I was about to change essentially the first part of tins chapter, 
when my attention was drawn to an opinion since published by Prof. Adam 
Sedgwick, the successor of Prof. Balfour in the same chair at Cambridge. 
The opinion in question is contaiued in A Monograph of the Benelopment oj 
Peripatiis Capeusis, p. 49, and is expressed as follows : — “ Herbert Spencer’s 
view of the origin of the nervous system may perhaps not be so far from the 
mark as at first sight appeared.” Taking advantage of the recent results of 
histological researches, I have been led, by the criticism and counter-criticism 
above quoted, to re-cast the early part of this chapter, and to give the con- 
tained hypothesis a more satisfactory form, I think, than previously seemed 
possible. 



THE GENESIS CP SIMPLE NERVOUS SYSTEMS. 


520c* 


ereiy day that the cells composing the tissues of animals are 
not isolated units, but that they are connected "with one 
another. I need only refer to the connection known to exist 
between connective tissue cells, cartilage cells, epithelial ceils, 
xlnd not only may the cells of one tissue be continuous 
with each other, but they may also be continuous with the 
cells of other tissues ( pp. 47-8). 

The revised conception to which we are thus introduced, 
is that throughout those aggregations of Protozoa by which 
Metazoa have been formed, there has been an incompleteness 
of those spontaneous fissions which, if complete, would have 
multiplied the Protozoa : the units have remained connected 
hy prolongations homologous with pseudopodia. As the 
members of a compound Rhizopod, say one of the Foramini- 
fera, are not wholly cut off from one another, but maintain 
some continuity of substance through peribrations in the 
septa — as the living units which make up a Volvox or a 
Raphldiophrifs are held together by threads of protoplasm 
which traverse their respective limiting membranes; so it 
appears that segmentation in a fertilized ovum does not abso- 
lutely isolate the contained matter of each segment. In the 
o\Tim of PeripatuSyOX any rate, which is exceptionally adapted 
for displaying the early changes, there results a network of 
protoplasm which unites the cell-masses with one another. 
And Prof. Sedgwick, saying that in Peripatus ‘^^the connec- 
tion of cell wueIi cell is not a secondary feature acquired late 
in development, but is primary/'’ leans to the conclusion that 

the continuity in the various cells of the adult is due to 
a primitive continuity which has never been broken (p. 49). 

Thus, then, we must conceive of animal tissue as leaving 
from the beginning consisted of a matrix of .relati^el}^ inert 
substances throughout which there runs a nucleated network 
of living and active protoplasm. 

§ 226<2. As shown in the actions of a Rhizopod, protoplasm 
displays at once the properties of nerve and muscle : it 
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conducts and it contracts. These united properties still 
characterize it when it assumes the form of an imbedded net- 
work. That it continues to possess them when permeating 
vegetal tissues is proved by such actions as those of the 
Sensitive Plant and the Dionma — actions which show us 
both the conveyance of a disturbance and the production of 
movement at a distance. And that the protoplasmic net- 
work of animal tissue has the like combined traits we see in 
sucii simple types as the Hiidra, 

Observe, next, that these properties are most markedly 
displayed where the protoplasm exists in an elongated form. 
If the tentacle of a polype is touched it contracts with 
tolerable promptness — with greater promptness than the 
body contracts. Among the oceanic Hydrozoa vrhich, float- 
ing or swimming, have long pendant tentacles, such as 
Diphyes and Physalia, the threads of nucleated sarcode thus 
trailing behind or hanging down, are quickly drawn up when 
struck by small creatures serving for prey. These traits are 
in great measure cause and consequence. Molecular change 
set up at the end of a thread-shaped portion of substance is 
necessarily limited to the line formed by the substance. It 
cannot be lost by diffusion through a large mass like that of 
the body, but must be concentrated within the channel formed 
by the sides of the thread. 

This much premised, let ns now ask what will result in the 
body of a creature which is as yet but little difiFerentiated ? — 
what will happen to the nucleated network of protoplasm 
diffused through it ? From the general law of the instability 
of the homogeneous, it is to be inferred that the originally- 
united properties of protoplasm will not remain the same 
throughout. We may expect a specialization such as will 
restrict the contractile power to some parts of it and leave 
the power of conduction to other ’ parts. How will this 
differentiation be likely to arise? Suppose the incipiently- 
organized mass to be from time to time rudely disturbed by 
passing bodies— How will the effects of the shocks be 
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localized? May we not reasonably say that tlie parts of 
tije protojdasmic network which become contractile, will be 
those of which the contraction is least resisted ; and, con- 
versely, that the parts which cannot contract without greater 
resistance will remain conductive only. So far as ascertained, 
the facts harmonize with this supposition. Muscular fibres 
first make their appearance as processes of the epithelial ceils 
forming the surface of the bod}' (see Balfour’s Enibryologijj 
vol. 11. p. 637) ; and this is the part in which movement is 
least resisted, since the inert matter on one side only of the 
layer, has to be carried along with the contracting elements. 
Conversely, though the primitive nervous elements, being the 
recipients of external impressions, first arise on the outer 
s'.irFace, yet the jDrotoplasmic network connected with them, 
which takes on the function of conducting impressions, soon 
becomes established below the surface : contraction in this 
pare of the network being opposed by inert tissue imbedding 
the fibres on all sides, and the assumption of conducting 
function solely being hence favoured. 

A further question now presents itself — By what physical 
process is the functional relation estublished between these 
muscular and nervous elements as fast as they differentiate? 
There is a not unsatisfactory answer. A portion of tissue 
which, by disturbance of one or other kind, has been made 
to contract, is a portion in wliicli molar motion has been pro- 
duced at tlie cost of molecular motion ; the one implies the 
other. Contrariwuse, a portion of tissue which, by some 
incident force or stimulus, lias been disturbed, but doss not 
undergo contraction, is one in which the molecular motion 
generated remains free. In the first place, then, there is caused 
a deficiency, and in the second place there is caused a surplus. 
Consequently if, bet ween the two, there is any channel through 
which an equilibrium can be established, a flow of molqpular 
motion through it may he anticipated. Such a channel 
exists in the protoplasmic network. Hence, when the 
iiicipientiy-differentiatiug tissues are disturbed, there will 
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result a dransfht from the portion which is beginning to act 
as a sensory organ to the portion which is beginning to act as 
a contractile organ — a draught which, repeated on each occa- 
sion, will, in conformity to the principle set forth in the last 
chapter, tend ever to make the channel more permeable. 

And then, lastly, observe that though there is implied 
a simultaueity in the production of the deficiency and the 
surplus in the case described, so that the contraction has 
alivady arisen at the time that the stimulus has been received, 
yet it is inferable that when the connecting channel has 
become easily permeable, the reception of a stimulus will 
cause a flow through the channel, and consequent arrival 
at the contracting part before this has been otherwise dis- 
turbed: the result being that the surplus molecular motion 
received wall initiate a contraction. Sensation, or that which 
corresponds to it, will produce motion through incipient nerves. 

§ 227. In many coelenterate creatures the contractile sub- 
stance is partly differentiated into muscular fibres; whicf^ 
however, are distributed in a diffused way. In an Actinia, 
the average equality of the forces to which the body is ex- 
posed all round, is unfavourable to the formation of distinct 
muscles and a distinct nervous system. There is nothing 
w’liich tends to bring the contractility to one place; and 
therefore nothing which causes the waves of molecular dis- 
turbance to take special courses. Probably in a sea-anemone, 
the incipient lines of nervous discharge are as much diffused 
as the muscular fibres are diffused. Noting only the fact 
that the contractile tissue which, when it acts, absor])s 
molecular motion, becomes differentiated before there arise 
distinct nerve-fibres conveying molecular motion from places 
where it has been evolved, let us take a hypothetical case fitted 
to m«tke intelligible the first step in nervous development. 

Suppose that the process of continuous gemmation, by 
which creatures of these low types very generally multiply, 
is so carried on that the individuals successively produced 
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are interfered witli by tbe colony more on one side tlian on 
tbe otlier side. Being unsymmetrically conditioned they will 

become nnsymmeirically 
developed. (Prlnci pies 

of Blolopij §§ 246^ 247.) 
Let Fig. 5 represent a 
creature of tliis kind that 
grows obliquely away 
from its elder neighbours ; 
and let A B stand for 
the surface over whicli 
the colony is spreadings. 
Then it must happen that 
when moving objects in the adjacent water^ larger than 
those minute ones serving for prey, come against the 
creature, first striking its expanded tentacles and then its 
body, the most exposed part of its body C will be most fre- 
quently disturbed. Each time it is disturbed there will be 
propagated through it that form of molecular change from 
which contraction results, and there will occasionally be 
produced more molecules of this same type. {Principles of 
Biology § 302.) That is to say C will become a place where 
the contractions are relatively frequent and decided, and 
where contractile protoplasm is greater in amount than else- 
where. What further will happen ? Mostly when a collision 
occurs the tentacles are touched before the body ; and, for 
reasons above given, the propagation of molecular change 
along them is comparatively rapid. Now at the part C, each 
evolution of mechanical motion is necessarily accompanied 
by an absorption of molecular motion. Consequently when 
from the disturbed end of the tentacle D there has been 
sent a wave of molecular motion, part of which is absorbed 
in the contraction of each successive portion of the tent«-cle 
but a surplus of which passes on, setting np contractions of 
the portions below, the final surplus when the wave has 
reached d, will be drafted off to the contractile portion C ; 
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since this, being struck tbo instant after^ and made to con - 
tract, becomes a place wliere molecular motion is absorbed. 

But suck an action does not constitute a true nervous action. 
For tlie stimulus applied at P is not the cause of the con- 
rraction at G. The contraction at C is caused by a collision 
ar G : and tlie discharge from to C cannot take place until 
afrer the contraction at C has commenced. ISTever tireless^ 
tkoiigli not a nervous action proper^ it maV;, by frequent 
repetition, grow into one. If restorations of equilibrium be- 
tween d and C recur often — if they contintially take the 
same route through the network of protoplasm — if this 
liecomes a line of less and less resistance that drafts off the 
molecular motion with rapidity ; then^ eventually, when an 
approaching body touches the end of the tentacle P, the 
impulse conveyed down it and along the incipient nerve from 
fl to C will reach C before the approaching body touches it. 
Now the contractile colloid at C is capable of having its 
special molecular transformation set up by various stimuli — 
by communicated molecular motion as well as by a blow. 
Hence when a wave of disturbance reaches it before it re- 
ceives a blow, it will begin to contract in anticipation of the 
blow, A rude touch at the end of the tentacle P, will, by 
the slirinking it sets up at C, cause withdrawal of tlie body 
from the source of danger. 

§ 228. To avoid complications of statement^ I have pre- 
sented this primitive nervous action under a simpler form 
than that which actually occurs. For the wave of molecular 
motion has to be conveyed not to a single point but to a 
portion of contractile colloid Laving considerable extension, 
many parts of which simultaneously become places where 
molecular motion is being absorbed. Hence the wave pass- 
ing to it will somewhere on its way tend to divide according 
to the respective tensions towards these respective parts. 
What will result ? 

Fig. 6 represents the same general distribution as before. 
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with the difference that the mass of contractile colloid is 
marked in dotted lines, and that at e the line of nervous com- 
^ mnnication is shown to take divergent and 

re-divergent courses towards different 
( parts of 0. For this is the structuro 

1 c implied. The same tendency towards ro- 

1 storation of equilibrium which causes tlio 

''\s’A wave to go from d to C, will also cause 
\ \ \ it to distribute itself with tolerable even- 

\ ness to all parts of C ; since to any part 

^ which by contracting becomes minus 
molecular motion, the adjacent parts must ever tend to yield 
some of their relative surplus, and this must find its way 
along some line of least resistance. 

Let us now ask what will happen at the place e. As was 
shown in the last chapter, the formation of a nerve-thread 
capable of conveying with facility a wave of molecular 
T.uotion, implies a definite line pursued by the wave and a 
deffnite adjustment of the molecules to that line ; . and, 
consequently, such adjustment of the molecules as serves 
for a wave in one direction will not serve for waves in 
other directions. At the place e, then, where the wave 
breaks up and its parts diverge, the molecules cannot so ar- 
range themselves as to conduct with facility all parts of the 
wave. Eecurring to our old simile, if a reguiaiTy-arranged 
line of bricks on end comes to a place where there is a 
cluster of bricks on end, from which diverge other lines of 
regularly-arranged bricks on end, it is clear that when the 
first line is overthrown at its beginning' and delivers its im- 
pulse into the cluster, the bricks forming the clustei must 
be irreouilarly overthrown — cannot fall in the same direc- 
tions with all the divergent lines; and no repetitions of the 
process can adjust the bricks of the cluster into attij;ndes 
that will do this. Hence at the point e there will remain 
some of the nerve-colloid in an amorphous state. Though 
between the incoming line and the chief outgoing line (il 
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one carries tgiicIi more of the wave than the rest) there may 
at last arise a polar arrangement of the molecules^ yet this 
cannot also happen with the minor outgoing lines. But if 
at t the molecules remain unarranged, the wave of molecular 
icotion brou 2 ;lit there will be checked; and by as much as it 
is checked will tend to cause decompositions among the un- 
arranired molecules. As when bricks placed askew fall 
airainsr one another, their angles are more liable to damage 
than the angles of bricks placed symmetrically ; so a nou- 
p. lar arrangement of the molecules subjects them to destroy- 
ing forces which they are saved from by a polar arrange- 
ijient. In GW if decomposition occurs at e, additional mole- 
cular motion must be disengaged; so that along the 
outgoing lines there will be discharged an augmented wave. 
Thus there will arise at e something having the character of 
a ganglion-corpuscle. 

That the structure represented is like no known struc- 
ture, is true. The most conspicuous deviation from fact is 
in the wide spreading of the hues between e and C. Annd it 
may be asked — How does their divergence, which appears 
a necessity of the argument, become so modified as to corre- 
spond with the observed distribution ? I reply that though 
the process of direct equilibration will not. change this dis- 
tribution in the required way, it can be so changed by the 
process of indirect equilibration. {Principles of Biology § 164.) 
When in the course of further evolution neighbouring 
parts acquire distinct structures, fibres occupying so much 
space as those between e and C will be in the way. An in- 
dividual in which the lines as they leave the point e do not 
diverge so widely, will therefore have an advantage. And 
gradually, by survival of the fittest, there will result a type 
that has these once divergent fibres concentrated into a 
bunc^e, the members of which part company only when 
they arrive at C. 

A more serious objection may be raised. The processes 
given off by ganglion- cells do not ordinarily continue onwards 
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as fibres that end in muscles^ in the way implied. The liypo- 
tliesis as above sketched otit^ is at variance with the draw- 
ings of the biologist. Bub this seemingly fatal objection 
inay^ I think, be satisfactorily met. 

§ 229. For there remains to be introduced a complication 
which I have, for simplicity sake, omitted ; and this com- 
plication implies a structure that corresponds with fact. 

Througiiout the exposition we have attended only to the 
efiects caused by the recurring excitations of a single ten- 
tacle ; and the nervous structure described could arise only 
in a case of this imaginary simplicity. In reality the excita- 
tions are received by many tentacles, each of which sends a 
wave of disturbance to ail parts of the contractile mass C. It 
does not follow that for every tentacle there must be formed 
an independent set of nervous connexions like that shown 
above. Though each afferent fibre will need some place 
of divergence yet from each such place of divergence, 
it is not needful to have a separate nerve-fibre to each of 
the separate parts of C that have to contract simultaneously. 
On the contrary, it is inferable that as for each afferent fibre 
there will be some place of divergence e, whence its wave of 
molecular motion begins to distribute itself*; so, for each 
efferent fibre communicating with each part of 0, there will 
be an analogous place of convergence, where all the por- 
tions of waves going to that part will unite. That the 
nature of the required structures may be clearly concei- 
ved, let ns first illus- 
trate, diagrammati- 
caily, the needful con- 
nexions. In 

Fig. 7, let A stand for 
half a dozen a:^rent 
fibres, while the dots at a stand for the points of divergence 
that arise as above explained. Then if, in the muscle to which 
the wave is distributed, there are half a dozen contractile 
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parts to be independently supplied^ it is manifest tliat 
instead of an independent fibre diverging from each of the 
points a, and running to each of these half-dozen con- 
tractile parts^ the same end will be achieved if there are 
half a dozen etierent fibres E, setting out from so many 
points Cj wliicli severally receive fibres from all the points 


a. Such an amrngement will indeed be more efficient; 
since alons* a fibre which conveys a larger wave^ composed 
of many smaller waves, there will arise a greater facility for 
transmission than would arise along fibres that conveyed 
the smaller waves separately. A still simpler system 

of connexions will serve equally well^ or — for reasons like 

those just assigned — 


still better. To bring* 
any one of the points 
a into connexion with 
all the points e, there 
does not need a sepa- 
rate fibre all the way 
to each. The arrange- 
ment shown in Fig. 8^ 
or that shown in 
9, will suffice. 



8 





Fig. 



ISTor must even this more integrated set of connexions be 
repeated in full for each of the points a. In Fig. each 

point a is joined wfith 


every point by a 
much smaller number 
of fibres. And since 
the fibres in this sys- 
tem Will be more used than those in any other system^ they 
will become more permeable channels. 

T\ dl this kind of structure result from the convergence 
and divergence of waves of molecular motion following 
lines of least resistance ? We may infer that it will. If 
to some point a in Fig. 9^ there has been brought by the 
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aiFerenti fibre from a tentacle a wave of molecular motion. ,* 
if all tbe points e are tbe beginnings of efferent fibres 
severally ending in separate portions of a contractile mass,, 
wbicb by contracting bas just become a place wliere mole- 
cular motion is absorbed ; if, therefore, between this point 
-a and all the points e, there arise molecular tensions ; then 
the restoration of equilibrium will be efiected by waves of 
molecular motion which, following a common route for some 
distance, will break up and diverge on approaching the 
points e — the numbers and positions of the places of di- 
vergence being determined by local conditions. Further, 
if from another of the points t&, a wave has similarly to 
find its way along lines of least resistance to all the points 
e, it will do so by passing into some near point of this 
same plexus. So that between all the points a and all 
the points e, there will be produced numerous places of 
converging and diverging communication; each of which, 
for reasons above assigned, will be a place containing un- 
arranged and unstable molecules of nerve-matter, liable to 
be decomposed when disturbed, and to pass on in increased 
amounts the waves that disturb them. 

Now if instead of the regularly arranged lines and 
points, we conceive lines and points irregularly arranged ; 
and if instead of the half-dozen afferent fibres and as many 
efferent fibres, we suppose a score or more of each (which 
we must do to correspond with even the simplest observ- 
able cases) ; and if we porportionately complicate the con- 
necting plexus ; we shall have something like a ganglion. 
Fig 11 represents such a structure. That it is less intri- 
cate than an actual gang- 
lion is what might be ex- 
pected. The conditions 
presented by a mass of 
protoplasm out of which a ganglion is evolved, are sure 
to cause great irregularities ; and it is not difficult to see 
that in the course of its evolution, there are likely to arise 
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many incipient lines of connexion wliicli do not develop 
fartlier because others baye superseded them. The agree- 
ment between inference and observation is^ I thinks as 
close as we can reasonably look for. 

It may_, indeed^ be objected that an actual ganglion differs 
from this hypothetical ganglion in a more serious way — in 
not displaying a definite network. The microscope dis- 
closes an entangled maze of fibres^, cells, and branched pro- 
cesses, that are not formed into a distinct plexus of con- 
nexions. To this my reply is, that though I have thus far, 
for the sake of clearness, spoken of these structures as 
definite, it is not needful that they should be visibly so. A 
network of lines of least resistance, is alone requisite ; and it 
may be in part so formed as to be visible and in part so un- 
formed as to be invisible. This qnalification must be borne 
in mind as applying throughout the chapters that are to 
follow. 

§ 230. Let me before closing dispose of a remaining 
objection. A critical reader may ask — How can a state of 
molecular tension between two places separated by a great 
mass of amorphous organic substance, cause transmission 
along a definite line that divides aad sub-divides in the way 
described ? 

Doubtless such a process is not easy to imagine under the 
conditions "we are apt to assume. But the apparent difficulty 
disappears when, instead of the conditions we are apt to 
assume, we take the conditions which actually occur. The 
error naturally fallen into is that of supposing these actions 
to go on in creatures of considerable bulk ; whereas observa- 
tion warrants us in concluding that they go on in extremely 
small creatures. The type of neryous system approaching 
nearest in simplicity to the hypothetical one described, we 
find among the Pohjzoa — creatures of almost microscopic 
minuteness. The total length of an individual Polyzoon is 
from a 40th to a 20th of an inch; and if we set down the 
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distance from the roots of the tentacles to the nearest point 
of the muscle at a 100th of an inch^ we shall be much beyond 
the mark. When the scale is thus immensely reduced^ the 
physical processes described become comprehensible. The 
thickness of protoplasm through which these restorations of 
equilibrium are effected being recognized as about the 
thickness of stout paper_, it is no longer difficult to con- 
ceive the molecular tensions^ and transmissions of mole- 
cular motion^ to take place in the way alleged^ with the 
inferred results. 

The structure described having been first formed on 
this extremely small scale^, admits of eventual enlargement 
to any scale. Conducing to the preservation and growth 
of the individual ; inherited by progeny capable from 
the aid it yields of growing still larger ; and bequeathed 
with its accumulated increments of size and development to 
successively higher types^ that spread into better habitats 
and adopt more profitable modes of life ; this mere rudiment 
may^ in course of geologic epochs^ evolve into a conspicuous 
nervous apparatus possessed by a creature of large size. 
And so by this slow indirect method there may be estab- 
lished lines of nervous communication where direct estab- 
lishment of them would be impossible. 

Finally^ it may be well to remind the reader that the 
argument does not necessitate the assertion that the primi- 
tive nervous system was formed in this particular way. The 
essence of the argument iS;, that to some place of greatest 
and most frequent contraction^ lines of discharge will be 
formed from places habitually touched before this contrac- 
tion is set up ; and the case I have chosen is one which lent 
itself most readily for explanation — ^not one therefore as- 
serted to be actual. With this caveat let us now pass from 
the simplest case to more complex cases. ^ 
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the simplest case to more complex cases. ^ 


mm2 



CHAPTER IV. 


THE GENESIS OF COMPOUND NERVOUS SYSTEMS. 

§ 231. When contemplatiiig the incipient diflferentiaticn 
of the psychical life from the physical life (§140), it was 
pointed out that the special senses arise through local 
modifications of nutrition caused by the special agents re- 
sponded to. In some of the lowest animals the semi- 
transparent body is coloured green, red, or brown, by 
scattered portions of a matter akin to the colouring matter 
of plants ; and the sensitiveness of these creatures to light is 
doubtless due to the assimilative actions which light sets up 
in this matter. Higher animals also habitually contain 
pigment, in cells and scattered granules j and though these 
are not limited to the superficial tissue, they are ordinarily 
most abundant in it. Of course the nutrition of deep- 
seated portions of pigment goes on in the absence of light. 
But though light is certainly not the only cause of the 
nutrition of pigment, and perhaps not the chief cause, there 
is evidence that it is a cause ; since pigment-grains near 
the surface commonly increase in size or number or both 
when much exposed to light. At any rate, we may safely 
say that in some kinds of pigment produced in animal tissue, 
light produces marked molecular changes. 

Now the rudimentary eye consists of a few pigment- 
grains under the outermost dermal layer; and hence 
we"" may infer that rudimentary vision is constituted by. 
the wave of disturbance which a sudden change in the 
states of these pigment-grains propagates through the body. 
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How sucli pigment-grains become concentrated in tbe parti- 
cular places tbey may most adyantageously occupy we need 
not consider at any length. Other things equal, they will 
develop most where most light falls, and where, consequently, 
variations of light caused by adjacent things are strongest ; 
and since a close cluster of pigment-grains when affected, will 
send through the body a more efficient wave of disturbance, 
natural selection will further the concentration — there will 
be a survival of individuals in which the approximation is 
greatest, ending in the formation of an integrated patch. 

The pre-existence of a simple nervous system, akin to 
that described in the last chapter, being assumed, let us 
consider what will happen when incipient vision is added. 

§ 232. Suppose /, Fig. 12, to be the cluster of pigment 
grains constituting the rudimentary eye. And suppose that 
from these pigment-grains, when changed by variations in 
the amounts of light falling on them, there have been pro- 
pagated waves of disturbance into the mass of organism. 
Then wherever these waves eventually go, there will arise 
behind these pigment-grains at g, a plexus 
of fibres and ganglion-cells. For reasons 
such as were given in § 229 the separate 
waves setting out from the separate dis 
turbed pigment-grains, and pursuing fines 
of least resistance, will quickly unite ; and 
there will result a cluster of junctions 
occupied by unstable nerve-matter, whence 
the aggregate wave will direct itself in- 
wards. 

To what place will it tend ? As before, to the place where 
molecular motion is being absorbed* If immediately after 
molecular motion is liberated at f, molecular motiyn is 
taken up in the muscle C, a molecular tension will arise 
between f and C ] and motion along the fine of least 
resistance will result. Which will be the line of least 
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resistance ? Already tliere lias been formed a line of easy 
transmission from the tactual organs to tbe muscle^, along 
the line d to C ; and^ other things equals the line of least 
resistance from /to 0 will be one of which this pre-existing 
channel forms a part. Hence the tendency will be for the 
wave of molecular motion to take its coarse from f through 
the underlying plexus g to the pre-established ganglion at 
e ; and gradually to form a connecting fibre. 

Yv^hat will be the functional effects of this ? So long as 
the nervous communication is incipient^ contraction must be 
set up in the muscle before molecular motion disengaged 
at / can cause a state of tension between / and 0 ; and 
therefore an impression on the rudimentary eye will not 
produce a contraction. The only advantage derivable from 
such a structure in this early stage, would seem to be that 
of increasing the amount of contraction otherwise initiated. 
But as soon as the channel for the transmission of molecular 
motion from / to the ganglion e becomes tolerably perme- 
able, the molecular motion disengaged by an impression at/ 
finding its way along this channel, may reach the muscle 
before the molecular motion set up by touch can reach it ; 
and a consequent contraction of the muscle will withdraw 
the body in anticipation of touch — the creature will retreat 
as though alarmed by the approaching object. 

§ 283. A nervous system of the type described iu the last 
chapter, or even a nervous system a stag'e more complex in 
type, like that just described, can effect none but tbe 
simplest adjustments. Small extensions of tbe correspond- 
ence in Space and in Time are alone achievable by it. 
Muscular contraction is produced by a certain strength of 
impression on the tentacles, whatever be the nature of the 
body*striking them or the direction in which it is moving. 
Similarly, the rudimentary eye can do no more than convey 
to the muscle the impression caused by a change in the 
quantity of incident light ; no matter whether that change 
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be caused by a small body close to or by a large one far off, 
and no matter Tvlietber the motion of the body is or is not 
sucb as %yi]i presently cause a collision. iSTervous systems 
of these kinds can bring about no special adjustments of the 
inner acts to special directions and distances of outer objects. 
Let us consider wliat further complications will initiate such 
further adjustments. 

More muscles than one are obviously pre-supposed; other- 
wise the motion can vary in amount only. And there are 
obviously pre-supposed more than one place of independent 
stimulation ; otherwise not more than one kind of impulse 
to contraction can be given. If all the tentacles are simi- 
larly connected with the same muscle, or if the channel of 
communication which each pigment-grain in the eye-speck 
has with the muscle is like that which every other has, there 
can be no qualitative distinctions among stimuli, and there- 
fore no specialized motions. A simple locomotive creature 
(moved of course by muscles and not by cilia) fulfils the 
requisite conditions. Let us suppose one that is, like most 
locomotive creatures, bilaterally symmetrical — one having 
rudimentary eyes and the two muscles, or 
sets of muscles, which the locomotion of such 
creatures implies. Suppose that in Fig. 13, a 
and 6 are the nerve -threads coming from the 
two rudimentary eyes to the ganglion e; and 
that through this, each of these threads is con- 
nected with all the threads in each of the two 
bundles d and /, running to the muscles G and 
H. Setting out with the least differentiated 
stracture, we will assume that by means of the 
plexus at e, each afferent fibre is similarly con- 
nected, and equally well connected, with eacli 
bundle of efferent fibres. What will in such**case 
happen? The stimuli continually received through 
the eye specks as the creature moves through the water, will 
act indifferently, and equally, through the two motor bundles on 
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the two sets of muscles — the alternating contractions of these 
supplying an instance of the rhythm inevitably generated 
by antagonistic energies. Only one specialization of the 
movements will be effected. . So long as the changes in the 
visual stimuli arising from objects which the creature passes, 
or which pass it, are moderate, the muscles will be excited to 
moderate contractions. But the approach of a large object, 
causing sadden and strong impressions on the rudimentary 
eyes, will send to the muscles sudden and strong discharges, 
making them violently contract so as to produce a dart — a 
dart which, though made at random, will usually decrease the 
chance of being caught, if the approaching body is a predatory 
animal. . But now, however much alike the con- 

nexions of the two afferent fibres with the two bundles of 
efferent fibres may have originally been, it must happen in 
virtue of the universal law of the instability of the homo- 
geneous, that they will become in some, or rather in most, 
individuals of the species, slightly unequal. Let the cells, 
processes and fibres of the ganglion e, be congenitally 
developed in such ways that the fibre a has somewhat easier 
communication with the bundle d than with the bundle or 
vice versa; and let the connexions of the fibre h similarly 
deviate from complete equality. The effects on ordinary loco- 
motion and on the motion of escape just described, will be in- 
significant; but there will occur under certain circumstances 
modified motions of great significance. Suppose that on the 
side A, an adjacent small object produces in the eye-speck, and 
sends through the optic fibre, a moderate disturbance. If the 
connexions of this fibre with the efferent bundle / are better 
than its connexions with the efferent bundle d, the muscle on 
the opposite side of the body will contract most ; and the 
body (supposing it to bend like that of a fish) will be turned 
away from the object which produced the impression. If, 
contrariwise, its connexions with the bundle on its own side 
are the best, the body will be turned towards the object. 
Now in many cases the object is one that will ser^^'e for food. 
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If; tlierL; tliis congenital variation in tlie nervous connexions 
is sucli tliat a moderate stimulus on tlie eye-speck makes the 
body turn away from the object yielding the stimulus; the 
individual will lose rather than gain by the incipient vision ; 
and will therefore disappear. A contrary variation of struc- 
ture; entailing a contrary effect; will conduce to the welfare 
of the individual on every occasion when the object towards 
which the body is turned is food. Each discharge thus sent in 
excess towards the one set of muscleS; will increase the rela- 
tive permeability of the one set of channels over the other; 
making the one-sidedness of the next discharge greater still. 
And since the more decided this tendency becomes the more 
decidedly the welfare of the individual will be furthered; the 
creature^ s life wull; on the average of caseS; be longer; and the 
number of progeny left will be greater than is usual in the 
species. I need scarcely add that among descendants 
inheriting this modification, functionally increased during 
the entire life of the parent; the same causes will insure not 
simply continuance of it but progressive development. 

§ 234. A further step may now be taken. The ad- 
vantages derivable from rudimentary eyes such as are 
above supposed; will increase as the eyes are evolved; 
whether in size or in structure. A larger sensitive area 
will; other things equal; render the creature impressible 
smaller objects and by remoter objects, thereby conducing 
to its welfare ; so that survival of the fittest will favour the 
growth of visual spots made up of numerous sensitive ele- 
ments. As this multiplication of sensitive elements progresses 
the ganglionic plexus underneath the eye-speck will develop, 
and there will fall an additional amount of function on the 
fibres connecting it with the central ganglion. This in- 
crease of function may entail either increased thickness 
of these fibres or increased number of them. The one 
will arise from inheritance of functionally-produced modi- 
fications. The other will arise from inheritance of in- 
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cideiital yariations; since we liaye clear proof that in a 
cluster of lioinologous parts there occasionally arises a meru - 
her in excess of the normal number. Assuming that a 
bundle of nerve-hbres connecting the enlarged eye with the 
eenrral trail glion has been thus established^ let us ask what 
will happen- From the instability of the homogeneous it 
follows^ as before*;, that however completely alike may at first 
have been the connexions of these fibres with the different 
parrs of the central ganglion;, their connexions cannot re- 
main alike. And, as before, it is clear that while some 
variations in their connexions will affect the movements 
of the creature favourably others will affect them unfa- 
"voiiraljly. What are the favourable variations 

likely to be ? If over the visual surface, now composed of a 
considerable number of sensitive elements, the transparent 
epidermis has, by survival of the fittest, acquired that con- 
vexity usually observable, the impressions received will fall 
on the wdiole patch of sensitive elements only when the 
objects producing them are opposite to the patch — an object 
much in advance or behind, much above or below, will cast 
a vague image on one portion of ilie patch only. Hence if 
the fibres composing the afierent bundle are not related w-ith 
absolurct eqnaliry to all parts of the nervous plexus under- 
lying the patch of sensitive elements (and mere differences 
of position must entail inecpiality) it wfill happen that W'hen, 
out of the patch of sensitive elements, one group is affected 
more tliaii the rest, some members of the afferent bundle 
will cairy larger waves of molecular disturbance than the 
rest. In cases where the muscular system consists, as sup- 
posed in the last section, of but two contractile masses 
capable of acting only as wholes, this somewhat increased 
hetrogeneity of the recipio-mofor structures will produce 
no de^nite effects. But it is an inductively -established fact 
that there frequently occur variations in the numbers and 
attachments of muscular bundles : even in so specific a type 
as the human, such variations are not uncommon. Sunpos- 
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ing^ tlien, that the muscles have here heen modified some- 
what in the direction of multiformit}’'^ a further specializa- 
tion of movements becomes possible. For a discharge 
carried more largely by some fibres of the incipient optic 
nerve than by others^ will^ on arriving at the central 
ganglion^ diffuse itself not quite in the same way as one 
brought by all the fibres in equal amounts. Hence two 
somewhat different discharges taking somewhat unlike 
courses through the centi*al plexus of fibres and cells^ and issu- 
ing in their multiplied amounts through a bundle of efierent 
fibres, will severally affect this in diverse ways — some fibres 
of the bundle taking more of the one discharge and some 
more of the other. So that if the masses of contractile 
substance to which this bundle of efferent fibres is distributed 
are capable of any sepainteness in their actions, the two 
discharges will work on them unlike effects, and the motions 
produced will not be the same. Now the differences in the 
produced motions, relatively to the objects causing these 
special impressions, are almost certain to be advantageous or 
disadvantageous. And, as before, the structures producing 
motions that are on the average advantageous will conduce 
to the long life of the individual j will be developed by their 
repeated actions during this long life; and will be be- 
queathed with some functionally-produced improvements 
to posterity. 

§ 235. It is not, I think, difficult to see that the same 
principles continue to hold ; and that through successive 
small stages of analogous kinds, nervous systems may go 
on complicating. Let us glance at the processes that are 
likely to occur in a central ganglion that receives and sends 
out many compound bundles of nerve-fibres. 

As implied by what has been said above, when com- 
pound afferent bundles become channels of communication 
from sense-organs severally composed of many separate 
elements, the discharges they carry into the central gang- 
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on complicating. Let us glance at the processes that are 
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pound afferent bundles become channels of communication 
from sense-organs severally composed of many separate 
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lion become very variable in composition^ and difinse tbem- 
selves tlirougb its plexus in waves tbat are never twice 
exactly alike. Tbe fibres composing tbe optic nerve^ for 
example, recebre different sets of stimulations according to 
the size of the object, its form, its direction, its distance. 
Consequently after a well-established reflex connexion has 
been formed between the visual impression given by a 
certain kind of prey in a certain position, and the muscular 
adjustment required to seize such prey, it will happen that 
the excitement of the muscles must be preceded by, and ac- 
companied by, numerous other excitements. For while there 
are going on those relative motions that end in bringing the 
prey to the position which calls forth the reflex action, many 
changing^ sets of impressions are being made on the optic 
fibres — some of them conducing to the approaching reflex 
action and some of them conducing to other actions. 
Hence in the central ganglion, numbers of fibres and 
cells become nascent ly excited before a certain group of 
them become excited in such way as to cause the appro- 
priate discharge to the muscles. Now the nascent excita- 
tions so caused are not lost : they nascently excite mnlti- 
tudinous efferent fibres belonging to various bundles; and 
through them throw various muscles into states of partial 
tension. Here, then, is an ever-present opportunity for 
further specialization of the correspondence. Suppose, for 
instance, that the reflex action above described is well 
adjusted to catching a special object seen in a special 
position, but that no means exists of so modifying the 
reflex action as to allow for the motion which the object 
has wlien it reaches this position. What will happen ? 
As the object approaches this position from different direc- 
tions, its image will travel over different sets of retinal 
elen-j^ents. In passing over any particular set it excites in 
succession certain groups of optic fibres, certain clusters of 
fibres and cells in the central ganglion, and through them 
nascently excites many efferent fibres with the muscles they 


540 


FHYSICAL SYNTHESIS. 


lion become very variable in composition^ and diffuse tbem- 
selves tlirougb its plexus in waves that are never twice 
exactly alike. Tbe fibres composing tbe optic nerve^ for 
example, receive different sets of stimulations according to 
the size of tlie object, its form, its direction, its distance. 
Consequently after a well-established reflex connexion has 
been formed between the visual impression given by a 
certain kind of prey in a certain position, and the muscular 
adjustment required to seize such prey, it will happen that 
the excitement of the muscles must be preceded by, and ac- 
companied by, numerous other excitements. For while there 
are going on those relative motions that end in bringing the 
prey to the position which calls forth the reflex action, many 
changing: sets of impressions are being made on the optic 
fibres — some of them conducing to the approaching reflex 
action and some of them conducing to other actions. 
Hence in the central ganglion, numbers of fibres and 
cells become nascently excited before a certain group of 
them become excited in such way as to cause the appro- 
priate discharge to the muscles. Now the nascent excita- 
tions so caused are not lost : they nascently excite multi- 
tudinous efferent fibres belonging to various bundles; and 
through them throw various muscles into states of partial 
tension. Here, then, is an ever-present opportunity for 
further specialization of the correspondence. Suppose, for 
instance, that the reflex action above described is well 
adjusted to catching a special object seen in a special 
position, but that no means exists of so modifying the 
reflex action as to allow for the motion which the object 
has when it reaches this position. What will happen ? 
As the object approaches this position from different direc- 
tions, its image will travel over different sets of retinal 
elen-j^ents. In passing over any particular set it excites in 
succession certain groups of optic fibres, certain clusters of 
fibres and cells in the central ganglion, and through them 
nascently excites many efferent fibres with the muscles they 


THE GENESIS OE COMPOUND NERVOUS SYSTEMS. 541 

supply. The motions that will be gone through when the 
reflex action takes place^ are sure to be somewhat modified 
by these states of tension previously given to muscles not 
immediately concerned. The modification may or may not 
tend to compensate for the motion which the object had 
when it reached the point where reflex action was set up. 
But if^ by tending to compensate for this motion^ the 
modification is beneficial, the structure producing it will 
be further developed ; and, as before, will be established as 
an additional adjustment of inner relations to outer rela- 
tions. 

Before proceeding let us note, as bearing on the inter- 
pretations given in preceding parts of this work, as well 
as on interpretations about to be given, that, as above 
understood, each of these adjustments of inner to outer 
relations which eventually becomes automatic, passes 
through stages in which it is not automatic. It begins 
as a slight tendency ‘for an impression or impressions to 
excite some muscle or muscles more than the rest. 
During this stage the passage of the disturbance through 
the chief nervous centre is slow, hesitating, irregular. 
The sense-impressions being an appreciable time in the 
nervous centre before they produce partial motor excite- 
ments, remain present there as sense-impressions; and are 
then the equivalents of what, in higher creatures, -we call 
sensations. Similarly, the nascent motor excitements are 
the equivalents of what, in higher creatures, are the ideas 
of the contractions to be produced. Gradually as, by 
repetition in the individual and in the succession of indi- 
viduals, this additional connexion between impressions and 
motions becomes more definite, and the sequence more 
rapid, that hnk in it w^hich is either consciousness or the 
homologue of consciousness, becomes shorter, and the pro- 
cess passes into the purely automatic. 
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t:ie genesis of doubly-compound nervous systems. 

§ 236. AVIien instead of nerves of toucli proceeding from 
a dozen or a score of tentacles, vre liave to deal witli multi 
tudes of sucli nerves proceeding from all parts of tlie skin — 
when instead of a simple eye^, or an eye containing but few 
retinal elements, we take an eye having a retina made up of 
thousands of elements, each of which yields a separate im- 
pression — when bundles of afferent fibres from complex 
organs of hearing, taste, and smell have to be taken into 
account — when the stimuli carried in ever-varying amounts 
and combinations through these recipio-ynofor structures 
have to be traced in their effects upon similarly-compounded 
diri go -motor structures; explanations of the kind attempted 
in the foregoing pages become very difficult if not im- 
possible. But though we cannot hope to interpret speci- 
fically the higher complications of nervous development, we 
may hope to form some general idea of the ways in which 
the processes traced thus far may work out results still 
more involved. To facilitate the formation of such general 
idea, it will be well to contemplate afresh the characters 
of the evolution we have followed thus far — changing 
somewhat the point of view, re-inforcing some of the con- 
clusioiis reached, and developing others a stage. We shall 
then he better able to see where further evolution along the 
same lines is likely to carry us. 
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* § 237. So long as there exists but a single afferent nerve 

and a single muscle supplied by the accompanying efferent 
nervCj external stimuli will produce but one kind of action^ 
varying only in degree. Even when the epi-peripheral im- 
pressions are received at any or all of numerous points^ such 
as the ends of tentacles^ it must still happen that while the 
motor apparatus remains quite simple^ no modifications in 
the creature^s adjustments can be made beyond the greater 
or less promptness and strength of the induced contractions. 

Such small change as a bifurcation and double insertion 
of the muscular bundleSj makes possible some difference in 
the kind of effect consequent on difference in the kind of 
stimulation. And as the nervo-muscular system becomes 
more complex^ it becomes possible for various unlike sets of 
epi-peripheral impressions to produce various unlike com- 
binations of muscular actions. 

But this compounding of stimuli results in the appro- 
priate compounding of movements^ only on condition that 
the nervous centres have become proportionately com- 
pounded. The required compounding of them is in principle 
this : — The connexions of their fibres must be such that 
when any set of external relations to which the acts 
are to be adjusted^ has been impresssd on the senses^ the 
special cluster of stimulations produced^ being carried along 
various afferent nerves, is, in the central plexus, so re- 
distributed that, in passing out again,, it discharges itself 
through particular sets of motor-fibres in particular pro- 
portions. 

Every further re-distribution of this kind implies addi- 
tional places for convergence and divergence of the nerve- 
waves — additional ganglionic corpuscles. If a certain group 
of incoming fibres brings nerve-waves bearing certain 
proportions to one another, the appropriate group of out- 
going fibres cannot have its components affected fb. the 
requisite degrees unless there exists between the two groups 
a duly adjusted set of convergent and divergent channels. 
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differing in part from all otker sets. A general diffusion 
tkrougli tlie plexus could cause notking but a general mus- 
cular excitement; and a special diffusion ending in discharges 
that are special in tkeir directions and quantities is im- 
possible unless by the intermediation of a special structure 
that is definite in proportion as the co-ordination is definite. 

As the case has been thus far stated^ there can arise no 
such more specialized or more complex muscular action 
following the appropriate compound impression, unless 
through some favourable variation in the structure of the 
ganglionic plexus. But eventually a new cause of develop- 
ment comes into play. There comes a stage at which ad- 
justments of inner to outer relations may not only be in- 
directly established by the survival of individuals having 
favourable variations ; they may also be directly established 
by the inheritance of functionally-produced changes. And 
the direct establishment of them becomes active when there 
exists a consciousness sufficiently developed to perceive the 
connexion between a muscular act and its immediate effect ; 
and when the creature is thus rendered capable of making 
slight modifications in its acts, of establishing these modi- 
fications as habits, and of causing correlative modifications 
111 its nervous centres. 

Before this process can be understood, it must be pre- 
mised that as nervous structures become more complex 
and more integrated, the network of their connexions 
becomes so close that every special muscular excitement 
is accompanied by some general muscular excitement. 
Along with the concentrated discharge to particular 
muscles, the ganglionic plexuses inevitably carry off* a 
certain diffused discharge to the muscles at large ; and 
this diffused discharge produces on them very variable 
results. Suppose, now, that in putting out 

its head to seize prey scarcely within reach, a creature 
has repeatedly failed. Suppose that along with the group 
of motor actions approximately adapted to seize prey at 
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tins distance^ tlie diffused discliarge is^ on some occasion, 
so distributed tlirougliout tlie muscular system as to cause 
a sliglit forward movement of tlie body. Success will 
occur instead of failure ; and after success will imme- 
diately come certain pleasurable sensations witli an accom- 
panying large draught Of nervous energy towards the 
organs employed in eating, &c. That is to say, the lines 
of nervous communication through which the diffused dis- 
charge happened in this case to pass, have opened a new 
way to certain wide channels of escape ; and, consequently, 
they have suddenly become lines through which a large 
quantity of molecular motion is drawn, and lines which are 
so rendex'ed more permeable than before. On 

recurrence of the circumstances, these muscular movements 
that were followed by success are likely to be repeated : 
what was at first an accidental combination of motions will 
now be a combination having considerable probability. 
For when on such subsequent occasion the visual impres- 
sions have produced nascent tendencies to the acts approxi- 
mately fitted to seize the object, and w^hen through these 
there are nascently excited all the states, sensory and 
motor, which accompany capture, it must happen that 
among the links in the connected excitations there will 
be excitations of those fibres and cells through which, on 
the previous occasion, the diffused discharge brought about 
the actions that caused success. The tendency for the 
diffused discharge to follow these lines will obviously be 
greater than before ; and the probability of a successfully 
modified action wdll therefore be greater than before. 
Every repetition of it will make still more permeable the 
new channels, and increase the probability of subsequent 
repetitions; until at length the nervous connexions become 
organized. • 

One other general fact must be insisted upon. As was 
pointed out at the close of the last chapter, advancing 
complexity of nervous organization necessitates an in- 

N N 
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creasing quantity of excitations that do not cause mo- 
tions. A creature in which the compound impression pro- 
duced by a special object occupying a special position; 
arouses the muscular actions effecting capture of the 
object; is a creature which; by implication; perpetually re- 
ceives other compound impressions from objects occupying 
other pcsitions. Each passing thing; as well as every thing 
passed; sends into its nervous centres variousl}^- combined 
waves of disturbance, which course through their fibres and 
cells in ever-varying combinations; and which; having no 
special connexions with special motor adjustments; simply 
diffuse themselves without any more specific effect than 
that of augmenting the general discharge to the vital 
organs and muscular system at large. These aT*e what; 
under their subjective aspects; we call feelings and ideas. 
And; manifestly; the more extensive and more intricate the 
central plexus grows, the more detaclied may these become 
from the actions — the more may the impressions produced 
by things and relations reverberate through the nervous 
system — the more may there arise trains of thought. 

§ 238. Thus much premised; let us try to conceive how 
compound co-ordination passes into donbly-compound co- 
ordination. A broad contrast exists between the two and 
we shall find reasons additional to those before given (§ 22) 
for assigning the function of doubly-componnd co-ordination 
to the highest nervous centres . 

Let Eig. 14 represent; diagrammatically; the chief ner- 
vous centre; now con- 
siderably evolved; to 
which afferent fibi*ea 
bring all orders of 
epi-peripheral feelings ; 
andfiom which efferent 
fibres carry to the 
muscles, the stimuli producing their appropriately-combined 
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contractions. And suppose tiat wliile other parts of it have 
for their functions the co-ordination of those epi-peripheral 
feelings which are least relational^ the part A co-ordinates 
the most relational feelings with one another and with the 
appropriate motions. Oi% to speak specifically^ suppose 
that A is the part of the central plexus where the 
compound visual impressions joined wdth the compound 
impressions from the eye- muscles, are brought into ad- 
justed relations with those combined muscular feelings 
and accompanying feelings of touch which are implied by 
actions of the limbs under guidance of the eyes. Then 
this part will be the one to which are brought the most 
involved clusters of feelings in ever-varying proportions 
through multitudinous fibres; and one from which issue 
through multitudinous fibres in ever-varying proportions 
the most complicated motor impulses. By implication, 
each special adjustment of the muscular motions to the 
visual impressions must have in this part its co-ordinating 
plexus of converging and diverging fibres with their points 
of junction — a plexus which, while having many elements 
in common with the plexuses that effect other co-ordina- 
tions, must have some elements pecuHar to itself. Whence 
it folio w^s that in proportion as these special adjustments 
bocSme more numerous, there must be a multiplication of 
the elements peculiar to each. Consequently, if some one 
group of these co-ordinating plexuses takes on a relatively 
great development, in answer to the relatively immense 
sphere for new adjustments which certain environing con- 
ditions furnish, we may expect one part of this region A, 
to become protuberant, as at At And if these muftitudi- 
iious new co-ordinating plexuses, growing continually more 
involved as they grow more numerous, admit of accumula- 
tion without limit, we may expect a growik of this pro- 
tuberance. We shall soon see that these suppositions and 
inferences are paralleled by facts. 
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§ 239. Yisual impressions and their concomitants are co- 
ordinated with muscular actions and their concomitants in 
two ways — the one direct, the other indirect. The direct 
co-ordinations include such as are possible to a creature by 
changing the relative positions of its parts without changing 
its position in space. The indirect co-ordinations include 
such as are possible only by changing its position in space 
as well as changing the relative positions of its parts. Let 
us contrast these two orders. 

AVithout moving from the spot on which I stand, I can 
explore very completely all things within reach of my hands; 
and the combined sets of feelings I get have a certain dis- 
tinctive character of great significance. From each of these 
things I can derive, si}tnilta}ieoii;<hi^ four clusters of sensations 
— those it pelds my retinae, those which come from the 
specially-adjusted muscles of my eyes and head, those which 
come from the muscles of the arm and hand by which I lay 
hold of it, and those given me by its contact with the skin 
of my fingers. The order of co-ordinations which have 
this important character in common, falls into two 
genera. One extensive genus of qiiadruply-clus- 

tered sensations I get by exploring the surfaces of my body 
and limbs. I can adjust my eyes so as to see my bands 
while they move over my feet; I can use one hand to 
examine tactually the other hand and arm, and can observe 
with my eyes, as well as feel with my muscles, the move- 
ments I am making. The distinctive trait of quadruply- 
ciiistered sensations of this genus, is that each of them 
C'ontains two sets of tactual sensations — one set coming 
from the parts touched and the other from the parts touch- 
ing them. Indeed we may say that they are thus character- 
ized by being quintnply-clustered. A much more 

extensive genus, distinguished by severally containing only 
a single tactual cluster, T get from all the objects that exist 
within a range of three feet or so on each side and in front, 
as well as above and below. I can stoop down to touch a 
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tliiiig* lyiiig near my feet and see tLat I toucli it. Without 
clianging* niy place^ I can successively raise my hand to 
take down my hat^ grasp an umbrella-handle, touch the 
back of a hall chair, lay hold of a letter waiting for me. 
Each of tliese actvS gives me a special group of impressions 
of colour and form, a special group of muscular feelings 
from tlie muscles of the eyes and head, a special group from 
the musedes of the arm and hand, a special group from the 
skin of the fingers ; and performance of each act implies 
special co-ordination of the special groups. Thus 

the region of space occupied hy my body and hy things 
immediately around it, furnishes numerous compound clusters 
of sensations, severally having the peculiarity that their 
components can co-exist in consciousness. Within this range 
the conditions are such that an object which yields me groups 
of feelings through the eye and through the eye-muscles, 
may, if I go through a certain series of muscular feelings, 
he made to yield me a group of tactual feelings joined with 
a group of feelings of muscular tension ; and these addi- 
tional groups may he brought into juxtaposition in con- 
sciousness with the first groups, without these first groiqis 
being in any degree changed. 

This immense order of co-ordinations is not absolutely- 
demarcated from the far more immense order to which we 
shall immediately pass : there is a border region common to 
the two. While I keep my feet and body quite fixed, there 
is a definite limit to the range of my hands and therefore to 
the region within which objects can yield me clustered feelings 
co-ordinated in the way described. But by leaning forward 
or on one side, and still more' by putting out one foet while 
keeping the other stationary, I can reach additional ob- 
jects, and make them yield me combined sets of feelings very 
much like the preceding ones. They are not quit^, like 
however ; for each of them contains certain additional 
elements — the feelings accompanying the partial change of 
place. These feelings form an intercalated set of links by 



the genesis of DOUBLY-COMPOUHD NEEYOCrS SYSTEMS. 549 


tliiiig near my feet and see tLat I toncli it. Without 

clianging* nay place^ I can successively raise my hand to 
take down my hat^ grasp an umbrella-handle^ touch the 
back of a hall chair, lay hold of a letter waiting for me. 
Each of these acts gives me a special group of impressions 
of colour and form, a special group of muscular feelings 
from the muscles of the eyes and head, a special group from 
the niuscdes of the arm and hand, a special group from the 
skin of the fingers ; and performance of each act implies 
special co-ordination of the special groups. Thus 

the region of space occupied hy my body and hy things 
immediately around it, furnishes numerous compound clusters 
of sensations, severally having the peculiarity that their 
components can co-exist in consciousness. Within this range 
the conditions are such that an object which yields me groups 
of feelings through the eye and through the eye-muscles, 
may, if I go through a certain series of muscular feelings, 
he made to yield me a group of tactual feelings joined with 
a group of feelings of muscular tension ; and these addi- 
tional groups may he brought into juxtaposition in con- 
sciousness with the first groups, wiilioiit these first groiqis 
being in any degree changed. 

This immense order of co-ordinations is not absolutely 
demarcated from the far more immense order to which we 
shall immediately pass : there is a border region common to 
the two. While I keep my feet and body quite fixed, there 
is a definite limit to the range of my hands and therefore to 
the region within which objects can yield me clustered feelings 
co-ordinated in the way described. But by leaning forward 
or on one side, and still more' by putting out one foet while 
keeping tlie other stationary, I can reach additional ob- 
jects, and make them yield me combined sets of feelings very 
much like the preceding ones. They are not quit^, like 
however ; for each of them contains certain additional 
elements — the feelings accompanying the partial change of 
place. These feelings form an intercalated set of links by 



550 


PHYSICAL SYNTHESIS. 


wliicli tlie visual cluster and its concomitants are brouirlit 
iiito a relation of co-existence vnth the tactual cluster and 
its concomitants. They become important elements in the 
cluster in proportion as the objects are difficult to reach 
without moving from the spot. But while they thus 
liiake somewhat indefinite the division between the rela- 
tively-simple and direct co-ordinations that have been 
described_, and the relatively-complex and indirect co- 
ordiaiations to be next dealt with^ they do not obliterate 
the broad contrast. 

For now mark that beyond the objects I see vfithiil easy 
3’each^ and beyond the objects I see and can reach by leanings 
or by putting out one fooF there are iminensely-niore 
numerous objects which I see but cannot reach without loco- 
niotioUj brief or prolonged. While I stand where I dO; the 
picture on the opposite wall cannot by any actions of mine 
be made to yield me tactual impressions : I put out my hands 
towards it^ I bend my body in the same direction^ I put one 
foot forward, all to no purpose. That I may touch it, I 
must take several steps, wfitli their successive groups of 
muscular feelina’s in mvleo-s and tactual feeliiiQ*s on the soles 
of my feet. Thus beyond the small space suiTOunding my 
Ijody, there lie successive concentric portions of space con- 
taining objects which after being seen cannot be tactually 
explored until there have been executed certain movements 
either of walking or running or leaping, of climbing up or 
getting do’wn — the concomitant feelings varying with the 
direction and with the distance. Manifestly, we have here 
an order of co-ordinations vastly larger in number than the 
first; ^nd manifestly, within this order itself the co-or- 
dinations become increasingly nnmerons and increasing! v 
complex as the remoteness increases. More than 

this ^is true. Co-ordinations of this higher order differ 
from those of the lower order, not only by containing 
clusters of locomotive feelings which join the visual cluster 
with the tactual cluster ’ they differ in another all-essential 
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cliaracfcer. For the original visual cluster never is 
hrougkt into direct relation with the tactual cluster. 
That which is brought into direct relation with the 
tactual cluster is another visual cluster (always larger 
ami always somewhat different in form) which has been 
substituted for the original cluster. To exemplify by 
symbols — if the set of feelings yielded to the eye and eye- 
muscles by a distant object be called a, then before the sets 
of feelings Avhich the object will give to the fingers and 
arm-muscles can be had^ a must go through a series of 
transformations a, A. The original visual cluster 

comes to be co-ordinated wdth the corresponding tactual 
cluster^ only through a series of visual clusters w’hich have 
a certain dependence on the series of locomotive clus- 
ters. Kor is this all. Like changes have occurred 

in the visual clastei\s produced by other objects wdthin sight. 
These, too, have undergone enlargenaents, and alterations 
in the relations of their parts; and many of them have 
disappeared laterally from the field of view. So that 
establishment of one of these adjustments in which our 
eyes guide our limbs to manipulate things at a distance^ 
implies co-ordinations not only of great complexity in 
comparison with those required for manipulating things 
close to us, but co-ordinations that are made more com- 
plex by the introduction of new elements combined in 
new ways. 

§ 240. In asking how such higher co-ordinations are 
evolved out of lower ones, and how the structure of the 
nervous system becomes progressively complicated in such 
way as to achieve them, the cardinal fact to be remembered 
is that such higher co-ordinations are effected by inter- 
calations of new clustered states between the original 
clustered states. Hence it is to be expected that m the 
nervous apparatus which achieves them, there must be 
intercalated plexuses of fibres and cells. 
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If in Fig. 15, we suppose a to be tbe place to wbicli are 
brought through many fibres the clustered sensations yielded 



by an ol)ject seen within reach ; if at Z? are the roots of fibres 
which co-operate when this object is grasped ; and if be- 
tween a and h lie the co-ordinating plexuses through which 
the compound sensory excitements lead to those compound 
motor excitements that cause prehension of the object, not 
when in one position only but when in the various positions 
it may occupy within reach; w^hat will happen if some steps 
have to be taken before the visual impression is followed by 
prehension? The reciplo-mofor and dirir/o-motor changes 
gone through during these acts of locomotion, imply sundry 
compound co-ordinations with their correlative plexuses. 
Whatever sets of plexuses are successively so excited that 
the fibres at h are eventually acted on in the way re- 
quired to cause prehension, it must happen that these 
sets of plexuses will become a network of lines of least 
resistance. For as shown in § 237, muscular co-ordina- 
tions that fail have, other things equal, less tendency to be 


552 


PHYSICAL SYNTHESIS. 


If in Fig. 15, we suppose a to be tbe place to wbicli are 
brought through many fibres the clustered sensations yielded 



by an ol)ject seen within reach ; if at Z? are the roots of fibres 
which co-operate when this object is grasped ; and if be- 
tween a and h lie the co-ordinating plexuses through which 
the compound sensory excitements lead to those compound 
motor excitements that cause prehension of the object, not 
when in one position only but when in the various positions 
it may occupy within reach; w^hat will happen if some steps 
have to be taken before the visual impression is followed by 
prehension? The reciplo-mofor and dirir/o-motor changes 
gone through during these acts of locomotion, imply sundry 
compound co-ordinations with their correlative plexuses. 
Whatever sets of plexuses are successively so excited that 
the fibres at h are eventually acted on in the way re- 
quired to cause prehension, it must happen that these 
sets of plexuses will become a network of lines of least 
resistance. For as shown in § 237, muscular co-ordina- 
tions that fail have, other things equal, less tendency to be 


THE GENESIS OF DOUELY-COMPOUND NEPwYOUS SYSTEMS. 553 


repeated when tlie same conditions recur than those that 
succeed ; because those that succeed open lines of discharo*e 
that draw off large amounts of molecular motion. Between 
a and 5, therefore^ there will arise intercalated sets of 
plexuses which co-ordinate the successive locomotions and 
accompanying visual impressions gone through between the 
receipt of the original visual impression and the perform- 
ance of the eventual prehension. These sets of plexuses 
must be ver}” numerous. Supposing the object to be one 
step out of reach, it may occupy multitudinous positions, 
high or low, to the right or left ; and the required co-ordinat- 
ing plexus for each position, while it has much in common 
with those for adjacent positions, must have something 
different. But the space between a and h is already 
occupied by the plexuses which effect the direct co-ordina- 
tions. Hence the intercalated plexuses which effect these 
indirect co-ordinations, must be super-posed, as at d ; and the 
co-ordinating discharges must take roundabout courses, as 
shown by the arrow. 

Each such position being reached through visual and 
muscular co-ordinations which are, within narrow limits, the 
same for all members of a species, it follows that there will 
eventually arise in the species an organized set of con- 
nexions such that the visual impression produced by an 
object in that position and the muscular actions by which it 
may be grasped are definitely correlated. Little by little 
the positions composing wider and wider spheres of space 
may come to be thus mentally possessed; while there is a 
concurrent enlargement of the superior co-ordinating centre, 
by the intercalation of new co-ordinating plexuses at its 
periphery, as shown at e,/, g. 

§ 241. One further elaboration remains. To render the 
exposition of this doubly-compound co-ordination less 
difficult to follow, I have thus far treated of it as though 
the relational elements involved wei’e all of one class. But 
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in reality there are two distinct classes of them^ requiring 
distinct centres of co-ordination. 

So long as the Yisiial, muscular^ and tactual impressions 
to be co-ordinated, refer exclusively to objects within reach, 
the relations of succession and the relations of co-existence 
are not definitely parted. It is true that when anything 
within this range has yielded its visual impressions^ a certain 
series of muscular states has to be gone through before it 
yields its tactual impressions. But when these have been 
gone ihrono-li, the visual impressions as at first received and 
the tactual impressions as subsequently gained, co-exist — I 
can continuously gaze at the thing and continuously grasp 
it. Moreover, it is to be noted that in all these cases the 
order of sequence in the consciousness of visual impressions 
and tactual impressions may be inverted — can feel the 
thing first and see it after. But when we pass from these 
compound co-ordinations to the doubly-componnd co- 
ordinations, the elements of succession become of no 
less importance than the elements of co-existenco. 
The serial states gone through can no longer be dropped 
out of the group, and the sequence from visual to tactual 
cannot by any possibility be inverted. That is to say, 
the time-relations and the space-relations have become 
distinctly difierentiated. This needs some further explana- 
tion. When I walk towards an object, successive 

clusters of muscular and tactual feelings are implied by the 
steps I make; there is an accompanying series of gradually- 
enlarging and otherwise-changing visual impressions from 
the object as I approach it ; and serial changes, more 
numerous and complicated, are produced through my eyes 
by adjacent objects. All of these successions, if I keep my 
eyes open, and certain of them even if I close my eyes, 
must be gone through before the tactual impressions to he 
received from the object can he had. The visual impression 
which the object made on me before I moved towards it, 
can be brought into relation with this tactual impression 
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only througli certain serial states ; and these not only form 
an indispensable chain by which the initial and terminal 
clusters of states are bound together, but they form a chain 
no one link of which can he taken out of its place — their 
order is fixed. Here then we have co-ordinations 

in Space and co-ordinations in Time nniting to achieve the 
entire co-ordination. Before a step is taken towards tlie 
object, the impressions made by it and all things around, 
stand in a plexus of relations of co-existence. Each step 
implies muscular and tactual sequences accompanied by 
numerous visual sequences ; and the step ends by bringing 
about a modified plexus of co-existences. Tiie two orders 
c>t‘ relations are therefore correlatives, and serve to interpret 
one another. Without some means of registering the series 
of motions to he gone through in reaching the object, there 
could be no consciousness of its distance. Without con- 
sciousness of its distance the muscular feelings gone through 
could have no meanings in thought as the equivalents of 
certain spaces traversed. 

But the difierentiation of these two great orders of rela- 
tions implies a diiferentiation of co-ordinating centres. 

form this differentiation takes among inferior types of 
animals we need not here inquire. In the highest or verte- 
1 )rate type, however, there are, as before pointed out, reasons 
for concluding that the cerebellum is the organ of doubly- 
compound co-ordination in Space while the cerebrum is 
the organ of doubly-compound co-ordination in Time. 
To the reasons before assigned for this conclusion I may 
liere add some others. One is that these two 

supreme nervous centres are pedunculated masses^ growing 
out of the enlarged and differentiated extremity of the 
spinal chord, much as we might expect the centres of 
doubly-compound co-ordination to grow out of the ^centre 
of compound co-ordination. Another is that they 

preserve a general relationship in their development. From 
fishes upwards their evolution goes on, if not with equal steps. 
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Still in soinetlilng like proportion. This is a trait to be ex- 
pected; since the greater developments of senses and limbs 
which they accompany imply simultaneously-increased ex- 
periences of time-relations and space-relanons. As we 
approach the highest vertebrate types the cerebrum develops 
i\t a greater rate than the cerebellum — a fact also to be 
anticipated. For in the simpler vertebrate animals the only 
time-relations appreciable are those disclosed along with 
space-relations by acts of locomotion. But in the more com- 
plex vertebrate animals, whose organized experiences of time- 
relations thus acquired yield measures of duration of some 
length, other orders of sequences become cognizable ; and the 
nervous centre in which time-relations are co-ordjnated 
thus acquires functions peculiar to itself. The 

compositions of these two great centres harmonizes with the 
hypothesis. The process described in § 240 implies that a 
centre of donhly-componnd co-ordination will he evolved by 
the intercalation of plexuses and the superposing of plexuses 
in successive strata — each new stratum added at the peri- 
phery of the mass serving to re-coordinate the co-ordinating 
plexuses below it. The layers of cells and fibres which 
the cerebellum and cerebrum contain, seem fit to constitute 
appliances of this kind. Yet again, the minute 

structure of the cei*ebeliiim is more regular than that 
of the cerebrum; and this answers to the comparative 
liomogeneitv of its function. Even from the besrinniim 
some such difference must tend to arise. The ex- 
periences disclosing relations of co-existence in space 
have a great sameness; and though those which bring a 
consciongness of increasingly-remote space are increasingly 
complex, yet the complexity increases after a simple sys- 
tematic manner. If all movements were always made at the 
same velocities, then the time-relations disclosed in loco- 
motion would be as uniform as the space-relations ; and the 
nervous centre which co-ordinated the actions to them misrht 
be equally homogeneous in structure. But since the move- 



o56 


PHYSICAL SYNTHESIS. 


Still in soinetlilng like proportion. This is a trait to be ex- 
pected; since the greater developments of senses and limbs 
which they accompany imply simultaneously-increased ex- 
periences of time-relations and space-relations. As we 
approach the highest vertebrate types the cerebrum develops 
at a greater rate than the cerebellum — a fact also to be 
anticipated. For in the simpler vertebrate animals the only 
time-relations appreciable are those disclosed along with 
space-relations by acts of locomotion. But in the more com- 
plex vertebrate animals, whose organized experiences of time- 
relations thus acquired yield measures of duration of some 
lenofth, other orders of sequences become cognizable ; and the 
nervous centre in which time-relations are co-ordjnated 
thus acquires functions peculiar to itself. The 

compositions of these two great centres harmonizes with the 
hypothesis. The process described in § 240 implies that a 
centre of donbly-componnd co-ordination will be evolved by 
the intercalation of plexuses and the superposing of plexuses 
in successive strata — each new stratum added at the peri- 
phery of the mass serving' to re-coordinate the co-ordinating 
plexuses below it. The layers of cells and fibres which 
the cerebellum and cerebrum contain, seem fit to constitute 
appliances of this kind. Yet again, the minute 

structure of the cei*ebeliiini is more regular than that 
of the cerebrum; and this answers to the comparative 
homogceneitv of its function. Even from the besrinniiu^ 
some such difference must tend to arise. The ex- 
periences disclosing relations of co-existence in space 
have a great sameness; and though those which bring a 
consciousness of increasingly-remote space are increasingly 
complex, yet the complexity increases after a simple sys- 
tematic manner. If all movements were always made at the 
same velocities, then the time-relations disclosed in loco- 
motion would be as uniform as the space-relations ; and the 
nervous centre which co-ordinated the actions to them migfht 
be equally homogeneous in structure. But since the move- 



THE GENESIS OE DOUBLY-COH POUND NERVOUS SYSTEMS. 557 


merits are very variable in speedy not only as made on 
different occasions, and as made by different muscles, but 
even as made by tlie same muscle during different parts 
of its contraction, there is a cause of heterogeneity in the 
co-ordination of time-relations which we may expect to 
be expressed by some heterogeneity in the nervous plexuses 
effecting them. Still more must such heterogeneity be 
looked for when we pass to time-relations of a hig’her 
order. The sequences that become appreciable when intelli- 
gence becomes bigb, are sequences of very numerous orders, 
of very various lengths, and between terms of very various 
complexities ; as instance the contrast between the suc- 
cession of sounds in speech and the succession of the 
seasons. After contemplating the multitudes of these time- 
relations occurring between all kinds of things, differing 
enormously in their durations, and having countless degrees 
( >f heterogeneity, we shall not be surprised to find that the 
organ of doubly-compound co-ordination in time presents 
marked unlikenesses of a mmute structure in its different 
regions. 

§ 242. I need not attempt further to comphcate this 
synthesis hy including those actions in which tastes, 
odours, sounds, &c., play a part. Already in seeking to build 
up a general conception of the process of nervous evolution 
in its higher stages I have elaborated the argument quite 
far enough — perhaj^s too far. 

Let me, indeed, disclaim the endeavour, which some may 
suppose I have been making, to explain the process in full. 
My purpose has been rather to make the possibility of such 
a process conceivable ; and I have taken specific cases and 
used concrete language because so only could I make 
myself understood. The actual genesis has beem much 
more involved than that which I have described — so in- 
volved that a true delineation, even could it be made, 
would be scarcely comprehensible. 
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It may be well here to repeat tlie caution against attacli- 
ing literal meanings to some of the terms used. The inter- 
pretations of such phrases as nervous connexions ''' and 
‘ ^ plexuses of fibres/^ must not be too strict. We are not 
%varranted by observation in supposing that connexions 
and plexuses are quite definite; nor does the argument 
require us so to suppose them. That ^vhich the argument 
requires is a plexus of channels through which compound 
stimuli may be united and re-distributed into compound 
impulses ; and these channels may be formed partly of 
distinct fibres and partly of unmarked lines of discharge 
through the imbedding protoplasm. Indeed it is manifest 
that in the nervous structures which cany on the higher 
juental actions the connexions must have all degrees of 
definiteness, and that the greater part of them must be 
very indefinite — the ultimate ramifications of the channels 
through which the discharges find their ways must he 
invisible. 
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FUNCTION'S AS related TO THESE STRUCTURES. 

§ 243. In tracing ont the genesis of nervous straotures, 
a good deal has been implied respecting t he g enesis of .ac- 
corDpanying fanctions. Fully to understand the natures of 
these functions^ however, it is needful to contemplate them 
by themselves in their ascending succession. 

Throughout the foregoing argument, functions, when re- 
ferred to, have been expressed in physiological language. 
It remams„ to_ into psychological language. 

What have been considered as increasingly- complex nervous 
actions ^ye have now to consider as increasingly-complex 
mental states. 

§ 244. In reflex action of the earliest kind, a single 
stimulus at the periphery of an aflerent nerve sends a wave of 
molecular change to a nerve-centre, whence, through ready- 
made channels, the wave instantly escapes hi a more or less 
augmented form along an efferent nerve and excites some 
organ or organs — contractile organs being those to which 
we may here confine our attention. And siicff fully- 
established reflex action, not delayed a moment in its coarse, 
is unconscious. 

A compjound reflex^ action that is fully established, 
though" implying the reception of peripheral stimuli by 
several afferent nerves, the passage of resulting waves 
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throngli a ganglionic net-work^ and the emission of dis- 
charges througiL motor nerves more or less numerous^ is also 
imconscious— the passage through the central plexus not 
occupying the time which consciousness implies. 

But compound reflex actions in which the co-operating 
stimuli produce the combined motor impulses only after 
a pause, caused by incompleteness in the permeability of 
the central plexus, may be presumed to have some accom- 
})anying consciousness — some feeling that occupies the 
interval between the receipt of the impressions and the 
escape of the discharges. 

Each compound reflex action, accompanied at first by 
consciousness, but made by perpetual repetition automatic 
and unconscious, becomes a step towards reflex actions 
still more compound. These, during their stage of par- 
tial establishment, imply consciousness that is somewhat 
more complex and varied than the earlier consciousness 
which has been lost in automatic action. 

Besides the consciousness accompanying those reflex 
actions which are but partially established, there is im- 
plied a much larger body of consciousness. For as already 
shown, the sense-organs that occasionally receive the 
special combinations of stimuli which cause automatic- 
ally certain adjusted contractions of muscles, are sense- 
organs that perpetually receive stimuli not specially com- 
bined — stimuli which are therefore sending into the central 
j)lexuses, waves of distm-bance that are not instantly 
draughted off to particular motor organs. These, dwell- 
ing in the nervous centres as long as the stimuli continue 
to be re^jeived, imply, as their psychical correlatives, what 
we call sensations, or something homologous with them. 

The great mass of the sensations thus produced by ex- 
ternal objects on a creature that has reached this stage 
of evolution, constitute an ..mpor ganize d ^consciousness — a 
consciousness of which very few components have"™ iny spe- 
cific order or definite meaning. Impressions received 
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tTirougb. tlie eyes of siicli a creatm’e are mostly mere 
patches of colour, associated very feebly^, if at all, with the 
tactual impressions yielded by the same objects. Only in 
the cases of those environing things to which the com- 
pound reflex actions or instincts are either adjusted or in 
course of adjustment;, does this ravr material of mind rise 
into nascent intelligence. 

This nascent intelligence exists, however, not only where 
new compound reflex actions are being established, but also 
where an established compound reflex action is incipiently 
excited. Suppose such an animal as we have been consider- 
ing, sees approaching some small creature of the kind on 
which it preys. Then, while this small creature is coming 
nearer, but before it has reached the point at which its 
visual image arouses the reflex action that effects its seizure, 
a series of visual images, increasing in size and definiteness, 
must be yielded by it ; and it must yield an accompanying 
series of stimuli to the eye-muscles. Though the reflex 
action takes place only when the retinal and muscular im- 
pressions become combined in a certain way, yet during 
approach to the required combination the reflex action is 
tending to arise — there is a gradually-increasing excitement 
of the nervo-motor apparatus which will presently perform 
the reflex action. The effect does not stop here. Through 
the established connexions there is propagated a gradually- 
increasing excitement of the nervo-motor apparatus which 
catching the prey will bring into play — there are produced 
faint revivals of the tactual and gustatory states w'hich 
capture of such prey has on past occasions yielded. Thus, 
then, results what we cvbll perception ; for we hav? here a 
cluster of real feelings caused by the presented object, 
joined with a cluster of ideal feelings, representing certain 
other real feelings which the object has before prdHuced 
and can again produce. 

Perceptions of this order are gradually extended to other 
surrounding things. The apparatus efiecting the percep- 
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tions AvKicli are followed by reficx actions/ is capable of 
effecting perceptions wkich are not followed by redex 
actions. Clustered visual feelings yielded by inanimate 
bodies^ are^ like tbose yielded by animate bodies, apt to 
be joined in experience witb clustered feelings yielded by 
tbem to tbe skin and muscles ; and tbe two clusters so 
excited,, tbougb less frequently forming a sequence, even- 
tually become correlated in a similar way. Tbus the chaotic 
impressions received from environing objects, are slowly 
evolved into a slightly-organized consciousness of emdron- 
ing objects. 

§ 245. Between a perception physiologically considered 
and a perception psychologically considered, the relation 
now becomes manifest. AYe see that a perception can have 
in a nerve-centre no definite localization, but only a diffused 
localization. Js o pne excited fibre or cell produces conscious- 
ness of an external object : the consciousness of such ex- 
ternal object implies excitement of a plexus of fibres and 
cells. And not only does this plexus bf fibres and cells 
differ with every different object, but it differs with every 
different position of the same object. A clear understand- 
ing of this may be conveyed by an illustratmn. 

A good piano has, including semi-tones, between eighty 
and ninety notes — say, for convenience of calculation, a 
hundred : to which last number, indeed, a pedal piano 
reaches nearly, if not quite. Such a piano, then, if its keys 
are struck singly, is capable of yielding but a hundred 
different tones. If its keys be struck two together, the 
different combinations that are possible amount to 4,950 ; 
if tliree together, to 161,700; if four together, to 3,921,225; 
if five together, to 75,287,520. These numbers, increasing 
thus Mth enormous rapidity as the complexity of the chords 
increases (until we reach chords of fifty notes, after which 
they begin to diminish), yield, when added up, a total 
requiring a row of thirty figures to express it — a million, 
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rr.illion^, million,, million^ millions, Bacii combinatif n is, 
considered as a set of sonorous vibrations, unlike every 
other ; and tliougli the majority of them are but in- 
conspicuously different, yet there are millions of mil- 
lions of them that differ in Tvell-marked ways. So 
that out of this comparatively-simple structure a prac- 
tically-unlimited number of functional effects is pro- 
ducible. If now, instead of the keys of the piano, 

we suppose a cluster of such sensitive bodies as those 
which form the retina; if instead of the appliances which 
convey to the strings the impacts given to the keys, we 
take the fibres that carry to the optic centres the impres- 
sions made on these retinal elements ; and if instead of 
strings made to vibrate we put ganglion corpuscles excited 
by the impulses they receive; we shall see that a percep- 
tion may be compared to a musical chord. As by 
striking a certain set of keys there is brought out a par- 
ticular combination of tones, simple or complex, con- 
cordant or discordant ; so when a special object seen 
strikes by its image a special cluster of retinal elements, 
and through them sends waves to the fibres and cells 
of a corresponding central plexus, there results the special 
aggregate of feelings constituting perception of the object. 
Without further detail the reader will see how it thus 
becomes possible for a limited number of fibres and cells 
tq^beco me the seat of a relatively-unlimited number of per- 
ceptions. 

While it thus in a general way illustrates perception under 
one of its aspects, the action of a piano fails wholly to illus- 
trate it under another of its aspects ; as the motions of a 
dead mechanism must necessarily fail to represent in full 
the functions of a living one. For, as above pointed out, a 
perception is formed only when a cluster of real feekngs 
excites a correlated cluster of ideal feelings. If our piano 
were so constituted that after any two chords had been 
repeatedly sounded in succession, there resulted some struc- 
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tural cliange, such that when the first of these chords was 
again evoked hj a performer^s hands a faint echo of the 
second chord followed without aid from the performer^s 
hands^ the parallel would be nearer. We should then have 
something analogous to w^hat happens when a nervous 
plexus excited by certain properties of an object^ diffuses its 
excitement to another plexus that has, on previous occa- 
sions^ been excited by other properties of the object. And 
here, indeed, while we are giving the rein to imagination, let 
us take a wider licence — ^^let us suppose that several chords 
struck in succession, thus aroused faint repetitions of the 
many following chords forming the rest of the music to 
which they belonged. We shall then be helped to conceive 
more nearly how the elements of perceptions become hnked 
together. And on contemplating the infinity of musical 
effects obtained by combining different compound chords 
in ever-varying successions, we shall get some idea of the 
infinity of perceptions that arise by the organizing of 
clusters of co-existing feelings in endlessly changing 
; sequences. 

§ 246. We may now pass from perceptions to ideas y 
properly so-called. Though every true perception along 
with its presentative feelings necessarily contains certain 
representative feelings, these do not at first become what we 
usually understand by ideas. They have not the detach- 
ableness which distinguishes ideas that are fully developed. 
They can be called into existence only by the sense- 
impressions with which they are directly connected in 
experience , and they can continue to exist only so long as 
these continue to exist. To return to our il lustratio n — a 
creature so constructed as to be capable of noth3ng"Beyond 
the compound co-ordinations just described, resembles a 
piano that is silent until touched by the hands of the per- 
former. Its nervous system is played upon by external 
objects, the clustered properties of which draw out answer- 
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ing cliorcis of feelings^ followed by faintly-reverberatiug 
chords of farcher feelings ; but it is otherwise passive — ii 
cannot evolve a consciousness that is independent of the 
immediate environment. 

How does such independent consciousness become pos- 
sible ? \^nien do ideas^ rigbtly so-called^ arise ? They arise 
when compound co-ordination passes into doubly-compomid 
co-ordination. They grow distinct in proportion as tlie 
correspondence extends in Space and Time. They acquire 
a separateness from direct impressions as fast as there 
increase those series of clustei*ed sensations which unite 
the visual sensations received from objects out of reach 
with the tactual sensations afterwards yielded by such ob- 
jects. They are the necessary concomitants of that process 
by whichj through intercalated psychical states^ there is 
established a mediate relation between j^sychical states 
that cannot be brought into immediate relation. And 
they have for their seats those intercalated plexuses which 
co-ordinate the co-ordinating plexuses previously exist- 
ing. That is to say, ideas form a larger and larger por- 
tion of consciousness as fast as there develop those two 
great pedunculated nerve-centres which distinguish the 
superior animals; ideas be(;ome more multitudinous and 
more separable from direct sense-impressions as these 
centres increase in size and structure ; and eventually, when 
these centres are highly evoHed, ideas admit of combination 
into trains of thought that are quite independent of present 
external perceptions. 

By carrying a step farther the illustration used in the last 
section, we may n ow get a bette r notion of the parts which 
the cerebr^ and cerebellum play in ment al 
For just as, by the actions appropriate mechanisms 
joined to them, musical instruments of certain kinds tu'e 
made to yield musical combinations without the hands of 
the performer; so, through the workings of these great 
appended nerve-centres, there are called out from the 


FUNCTIONS AS EELATED TO THESE STECJCTDEES. 5G5 

ing cliorcis of feelings^ followed by faintly-reverberatiug 
chords of farcher feelings ; but it is otherwise passive — ii 
cannot evolve a consciousness that is independent of the 
immediate environment. 

How does such independent consciousness become pos- 
sible ? T\nien do ideas^ rightly so-called^ arise ? They arise 
when compound co-ordination passes into doubly-compomid 
co-ordination. They grow distinct in proportion as tiie 
correspondence extends in Space and Time. They acquire 
a separateness from direct impressions as fast as there 
increase those series of clustei*ed sensations which unite 
the visual sensations received from objects out of reach 
with the tactual sensations afterwards yielded by such ob- 
jects. They are the necessary concomitants of that process 
by which, through intercalated psychical states, there is 
established a mediate relation between psychical states 
that cannot be brought into immediate relation. And 
they have for their seats those intercalated plexuses which 
co-ordinate the co-ordinating plexuses previously exist- 
ing. That is to say, ideas form a larger and larger por- 
tion of consciousness as fast as there develop those two 
great pedunculated nerve-centres which distinguish the 
superior animals ; ideas become more multitudinous and 
more separable from direct sense-impressions as these 
centres increase in size and structure j and eventually, when 
these centres are highly evolved, ideas admit of combination 
into trains of thought that are quite independent of present 
external perceptions. 

^ farther the illustration used in the last 
section, we may n ow get a bette r notion of the parts 

cer^ebrupi and cerebellum play in ment al pyo cesses . 
For just as, by the actions of* appropriate mechanisms 
joined to them, musical instruments of certain kinds are 
made to yield musical combinations without the hands of 
the performer; so, through the workings of these great 
appended nerve-centres, there are called out from the 



5G6 


PHYSICAL SYNTHESIS. 


cenires below fcbem^ traias of consciousness independent of, 
or additional to^ those aroused by impressions on the senses. 
To make the parallelism understood^ let me describe, 
at some length, one order of these mechanical appli- 
ances. Eyerv one has watched the reyolving 

barrel of a musical box, as its pins strike, in successive com- 
binations, the vibrating metal tongues ; and every one sees 
that the set of pins, arranged in a special way, represents, 
in a sense, the harmonized melody produced. By moving 
the barrel a small distance longitudinally, another set of 
pins, clustered in another way, is brought into position, 
ready, when the barrel revolves, to bring out another set of 
chords and cadences ; and so on. The mechanical arrange- 
ment in this case, restricts very closely the number of 
musical combinations which the barrel can contain, or 
rather, which its clustered pins can represent. But it is 
easy to conceive an arrangement permitting indefinite 
multiplication of such combinations. If jye suppose the 
sheet of metal forming the surface of the barrel to be cut 
longitudinally, and unrolled into a flat surface without dis- 
turbing the inserted pins, it is clear that if this flat surface 
were moved down vertically in front of the metal tongues, 
between rollers which kept it- properly in place, its pins might 
be made to strike the metal tongues just as they now do. 
And it will at once be seen that any number of such flat 
plates, all having differently- clustered pins representing 
different harmonized melodies, might be made to pass 
> through the rollers. A further complication, needed 
to complete the analogy, will now he readily under- 
^ stood. In the musical box, the chords and sequences admit 
of being produced ordy by these pre-adjusted appliances. 
But there exists a species of mechanical piano capable of 
being played upon in the ordinary way, and also of having 
drawn trom it an unlimited number of pieces of music after 
a method akin to that last described. Looking much like 
an ordinary cottage-piano, this instrument has, protruding 
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tliroagli its top, a second set of small keys tkat stand 
vertically in a closely-packed row. When certain adjacent 
rollers fitly adjusted are turned round, a fiat board 
placed beneatk them is drawn along horizontally, so 
that the specially-arranged metal pins on its under sur- 
face, by striking this row of keys, produce the successive 
chords and phrases of an air. And such boards, each in- 
capable of emitting a note, but having in the arrangements 
of its parts a latent power of eliciting from the piano a special 
piece of music, may be multiplied without end.* If, 

now, we compare one of these tune-boards to the nervous 
plexus of fibres and cells which efifects a doubly-compound 
co-ordination ; and if we consider the cerebrum and cere- 
Ijelluni as like vast magazines of such tune-boards, duly 
classified and adjusted for being brought into instant 
^tipn; our comparison will fail in several ways to convey 
an adequate conception. Instead of appliances each having 
its quite distinct and quite independent combination, we 
require appliances that are not quite distinct or indepen- 
dent, but have larger or smaller parts of their combinations 
in common. Further, we must imagine kindred apphances 
of a higher order, which do not themselves elicit the 
harmonized melodies, but which re-combine in various 
ways, simultaneous and successive, the appliances that do 
this — ^represent, as it were, whole concerts of them specially 
arranged ; and so on in still higher gradations. We require 
also to suppose that the potential musical pieces, and com- 
binations of such pieces, thus constituted, admit of being 
brought into action not only apart from, but also along with, 
the original keys ; so that when some bars have been per- 
formed by the pianist, this attached apparatus, thereby 
set going, gives out in faint tones few or many of the 
bars previously connected with those sounded. Above all, 

* A piano-Tnicanique of this kind was shown in the French Department 
of the Great Exhibition of 1851 by A. Debain. I find that Cramer is now 
hia English agent for tbe safe of them. 
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we liave to assume a process unapproacliable by any appa- 
ratus of human manufacture — a, process tkrougli which 
repetition of the actions serves to establish the con- 
nexions. But_ though the illustration falls short 

l in so many waySj it helps us to imagine the kind of^^- 
llation which the highest nervous structures bear to lower 
Jones. We are enabled by it to understand better how 
tl^inking goes on along with, or apart from,. the perception 
of external things. It removes the difficulty of conceiving 
that the centre of compound co-ordination, to which all 
centripetal nerves bring their impressions and from which 
issue through centrifugal nerves motor impulses, continues 
to the last to be the sentient centre. We see that while this 
centre is the seat of the sensations aroused by external 
stimuli, and the place in which these are brought into re- 
lation with other sensations similarly aroused ; it is also the 
place in which such feelings and relations are feebly re- 
aroused, in the same combinations and in other combinations, 
by discharges through the fibres of the overlying cerebral 
masses. We see, in short, that the medulla ohlongata (with 
its subordinate structures) while played upon through th,e 
senses by external objects, is simultaneously p lay ed i^Qn 
by the cerebrum ^d cerebellum ; so producing the t houg ht- 
cpnsciousness that„ accompanies se^e-conscipusness 

§ 247. O ne f urther q^uestion to be asked is — ^What^from 
this point of vie w, is an emotion ? If, recalling 
sion reached in §§ 213-216, we join with it the above infer- 
ences, we shall, I think, get a satisfactory answer. 

As said, and tacitly implied, in various places, the co- 
ordinating plexus by which any cluster of sensations is made 
to excite the appropriate muscular actions, must in great 
measure coincide with other plexuses by which allied clusters 
of sensations are made to excite allied actions. In propor- 
tion as the external things responded to have much in com- 
mon, and the required motions have much in common, the 
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plexuses that eJffect the adjustments will have much in com- 
mon. Not onlj of the plexuses which effect compound co- 
ordinations must this he true : it must be true also of those 
which effect doubly-compound co-ordinations. But the* 
more inyolved the co-ordinations become the less definite 
win be these agreements ; since^ along with the progressive 
compounding of impressions and motions, there necessarily 
goes multiplication of differences in details. Let us ex- 
empli ^.. 

The plexuses which co-ordinate the visual impressions 
yielded by an apple on the table, with the motor acts re- 
quired to grasp it and with the ideas of tactual and gusta- 
tory sensations it will yield, are nearly the same as certain 
plexuses that have before worked together. Those which 
establish the consciousness of the applets relative position 
in space, answer almost exactly to those which have esta- 
bhshed the consciousness of that relative position in space 
when occupied by other objects, alike in the experience of 
the individual and in the experience of antecedent indivi- 
duals ; and those which establish the consciousness of the 
applets smoothness, hardness, odour, and taste, as related 
to its form and colour, are the same within narrow hmits 
as those which have, in previous experiences of the indi- 
vidual, done the like. Along with this agreement of the] 
plexuses the consciousness is definite. Take now, ^ 

in contrast, the nervous structures excited, and the corre- 
lative mental state produced, by an animal that threatens 
attack — say a fierce dog. It growls, it puts back its ears, 
it shows its teeth, it advances in an active way. But 
the motions, the gestures, and the sounds it makes, while 
they considerably resemble those made by other dogs on 
other occasions, do not coincide with them by any means 
closely. Much less do they agree with those made by 
another animal in a similar mood — say an angi^^ bull ; 
though in the rapidity of the approach, in the energy of 
the movements, in the loudness of the soundvS, there is a 
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general similarity. And ttey differ still more from the 
demonstrations made by a fiirions man ; tbougli tbese^ too, 
^ have in common witli them tlie threatening advance, 
I the violent actions, and the loud harsh tones. It follows, 
^ then, that the co-ordinating plexuses brought into play by 
i perception of an approaching enemy on successive occasions, 
I never coincide in detail, even when the enemy is of the 
same kind; and their non- coincidence is great in pro- 
portion as tbe enemies are of kinds differing in their 
appearances and modes of action. Let us next consider 
what happens if the threatened attack becomes an actual 
attack. There is pain, there is struggling, there are 
cries, perhaps of anger, perhaps of agony — all implying 
violent excitements of particular plexuses. But the plexuses 
excited do not coincide with those before excited by such 
attacks. The pains do not come from the same injured 
parts ; the struggles are unlike in their combinations ; the 
sounds emitted differ in pitch, or intensity, or order — 
usually in all of these. So^jbhat though the plexuses 
ha ve m uch^.in.. common they have a great deal iiot in 
copaxaQIl^ Mark further that these agreements and dis- 
agreements obtain not in the experiences of each individual 
only, but in the experiences of successive individuals. 
Generation after generation the approach of enemies has ex- 
oi":ed certain nervous structures in ways much alike in some 
few general characters, but unlike in multitudinous special 
characters ; and there has followed the excitement of other 
structures that have similarly agreed in part and disagreed 
in part. What has resulted? Each plex us has been 
inherited in the form of a well-organized set of "conneSons 
in the midst of many less definite conneiIons7 obscured by 
multitud i no us feeb£pmQne5ons7anir"tFe’*^^ 
connexions of the plexus ffrst excited, are definitely con- 
nected "with the inherited central connexions of the similarly- 
constructed plexus that is habitually excited after it. 'pje 
suj ^^ive results are these. The conscious- 
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ness of an approaching hodj making sounds and motions 
of a certain kind, is followed by a consciousness of painful 
states, sensory and motor, having no definite localizations. 
The immediate perception, with the crowd of ideas resulting 
from preceding similar perceptions, arouses not only ideas 
of particular pains that have before followed such percep- 
tions in the life of the individual; but through the inherited 
organization it arouses an indefinable sense of ill — a cloud 
of dim feelings of suffering that cannot be reduced to form 
because they have not been personally experienced — the 
emotion of fear. And with the primitive form of fear, thus 
physically oi^^anized and psychically constituted, there are 
afterwards integrated the higher and more involved forms 
of fear ; all of which have for their central element, ideal 
feelings of pain or discomfort that are unlocalizable and 
therefore vague. 

Respecting emotions it has only to be added that they, 
like ideas, result from the co-ordinating aotipns of ^ t^ 
cerebrum a nxLnerebellum upon the -medull^c^ ohlmh qata and 
st ructu re s it . presides over. As the plexuses in these 
highest nervous centres, by exciting in distinct ways special 
sets of plexuses in the inferior centres, call up special sets 
of ideal feelings and relations j so, by simultaneously ex- 
citing in diffused ways the general ^ets of plexuses to which 
these special sets belong, they . call up in vague forms the 
accompanying general sets of ideal feelings and relations — 
the emotional background appropriate to the definite con- 
ception. In the language of our illustration, we may say 
that the superior nervous centres in playing upon the inJ 
ferior ones, bring out not only specific chords and cadence^ 
of feelings, but, in so doing, arouse reverberating echoes oi 
all kindred chords and cadences that have been struck] 
during an immeasurable past — ^producing a great volume o^ 
indefinite tones harmonizing with the definite tonesi*^ 

* Let me in passing remark that these views of the respective functions 
ci the nervous centres, make intelligible various physiological and pathoio- 
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§ 248. A few remarks are kere called for respecting' tlie 
tenets of the phrenologists^ It scarcely needs saying that 
the conception above elaborated, implying the constant co- 
operation of all the leading nervous centres in every thought 
and emotion, is quite at variance with their theory, as 
presented by themselves. But it may be necessary to point 
out that I do not hence infer the absolute untruth of their 
theory. 

That the contemptuous antagonism they have met with 
from both psychologists and physiologists is in great measure 
deserved, must be admitted. They have put forth their body 
of doctrines as in itself a complete system of Psychology — 
naturally repelling by this absurdity all students of mental 
science. At best. Phrenology can be but an appendix to 
Psychology proper ; and one of comparative unimportance, 
scientifically considered. That those who have carefully 
investigated the structure and functions of the nervous 
system, should have long ago turned their backs on Phreno- 
logy, is also not to be wondered at ; seeing how extremely 
! loose the phrenologists are in their methods of observation 
and reasoning, and how obstinately they ignore the adverse 
evidence furnished by experiment. 

l^evertheless, it seems to me that most physiologists have 
not sufficiently recognized the general truth of which Phreno- 

gical phenomena. We see hovr it is possible for the cerebrum and cerebellum 
to be greatly injured, and* indeed wholly shorn away, without destroying 
the”p<iwer to perform the simpler acts of perception and co-ordmatiojn ; just 
as it is possible for the mechanical piano, after the removal of all its tune- 
boards, to continue responsive to the hands of the musician. Again, the 
medulla being the seat of all feelings, whether aroused from without or from 
within, it niLturally happens that its undue excitement, in whatever way 
caused, produces through the vagus nerve like effects on the viscera — ^it 
naturally happens that sensations intensely painful or pleasurable, and 
emotions intensely painful or pleasurable, alike cause fainting, and that 
fainting «nay be caused even by intense intellectual action. Similarly, 
it becomes comprehensible why the medulla is so generally the seat of 
chronic nervous disorders ; whether the excess from which they arise be 
sensational, emotional, or intellect oal. 
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logy is_aii aduunbration. Whoever calmly considers the 
q^Eestion^ cannot long resist the conviction that different 
parts of the cerebrum must, in some way or other, subserve 
different kinds of mental action. Localization of function is 
the law of all organization whatever ; and it would be 
marvellous were there here an exception. If it be admitted 
that the cerebral hemispheres are the seats of the higher 
psychical activities; if it be admitted that among these higher 
psychical activities there are distinctions of kind^ which, 
though not definite, are yet practically recognizable ; it can- 
not be denied, without going in direct opposition to 
established physiological principles, that these more or less 
distinct kinds of psychical activity must be carried on in 
more or less distinct parts of the cerebral hemispheres. To 
question this is to ignore the truths of nerve-physiology as 
well as those of physiology in general. ItJ^j;royed, experi- 
mentally, that every bundle of nerve-fibres and every gan- 
glion ha s a s pecial .duty ; and that each part of every such 
bundle and every such ganglion has a duty stiU more special. 
Can it be, then, that in the great hemispherical ganglia 
alone, this specialization of duty does not hold? That! 
there are no conspicuous divisions here is true ; but it is also 
true in other cases where there are undeniable differences of 
fpl^tion — instance the spinal chord, or one of the great 
nerye-bunffles. Just as there are aggregated together in a | 
sciSic nerve an immense number of fibres, each of which 
has a particular office referring to some one part of the leg, 
but all of which have for their joint duty the management of 
the leg as a whole ; so, in any one region of the cerebrum, 
each fibre may be concluded to have some particular officel 
which, in common with the particular offices of many neigh- 1 
bouring fibres, is merged in some general office fulfilled by 
that region ol* the cerebrum. Any other hypothesis seems 
to me, on the face of it, untenable. Either there is some 
arrangement, some organization, in the cerebrum, or there 
is none. If there is no organization, the cerebrum is a 


FUNCTIO’iS^S AS KELATEB TO THESE STRUCTURES. 


573 


logy is^an adumbratiqn. Whoever calmly considers tlie]‘ 
q^Eestion^ cannot long resist the conviction that different 
j)art;S of the cerebrum must, in some way or other, subserve 
different kinds of mental action. Localization of function is 
the law of all organization whatever ; and it would be 
marvellous were there here an exception. If it be admitted 
that the cerebral hemispheres are the seats of the higher 
psychical activities; if it be admitted that among these higher 
psychical activities there are distinctions of kind, which, 
though not definite, are yet practically recognizable ; it can- 
not be denied, without going* in direct opposition to 
established physiological principles, that these more or less 
distinct kinds of psychical activity must be carried on in 
more or less distinct parts of the cerebral hemispheres. To 
question this is to ignore the truths of nerve-physiology as 
well as those of physiology in general. ItJ^^royed, experi- 
mentally, that every bundle of nerve-fibres and every gan- 
glion^ ha s a s pecial .duty ; and that each part of every such 
bundle and every such ganglion has a duty stiU more special. 
Can it be, then, that in the great hemispherical ganglia 
alone, this specialization of duty does not hold ? That , 
there are no conspicuous divisions here is true ; but it is also 
true in other cases where there are undeniable differences of 
for^tion — ^instance the spinal chord, or one of the great 
nerve- bundl es . Just as there are aggregated together in a | 
sciSic nerve an immense number of fibres, each of which! 
has a particular office referring to some one part of the leg, 
but all of which have for their joint duty the management of 
the leg as a whole ; so, in any one region of the cerebrum, 
each fibre may be concluded to have some particular officel 
which, in common with the particular offices of many neigh- 1 
bouring fibres, is merged in some general office fulfilled by 
that region ol* the cerebrum. Any other hypothesis seems 
to me, on the face of it, untenable. Either there is some 
arrangement, some organization, in the cerebrum, or there 
is none. If there is no organization, the cerebrum is a 



574 


PHYSICAL SYNTHESIS. 


chaotic mass of fibres, incapable of performing any orderly 
action. If there is some organization^ it must consist in that 
same ^‘'physiological division of labour"’'^ in which all or- 
ganization consists ; and thei’e is no division of labourj 
physiological or othei% bat what involves the concentration 
of special kinds of activity in special places. 

I But to coincide with the doctrine of the phrenologists in 
its most abstract shape^ is by no means to coincide with their 
? concrete embodiments of it. Indeed^, the crudity of their 
‘ philosophy is such as may well make men who to some ex- 
tent agree with them^ refrain from avowal of their agree- 
ment : more especially when they are met by so great an 
unwillingness to listen to any criticisms on the detailed scheme 
rashly promulgated as finally settled. 

Among fundamental objections to their views^ the first to 
^ be set down is that they are jinwa^ ^nted in assumi ng pr ^se 
demarkations of the^a^ulties. The only localization which 
the necessities of the case imply^ is one of a comparatively 
vague kind — one which does not suppose specific limits^ but 
an insensible shading-off. And this is just the conclusion 
to which all the preceding investigations point. For as we 
have seen that every mental faculty, rightly understood, is 
an internal plexus of nervous connexioas corresponding 
to some plexus of relations among external pheno- 
mena that are habitually experienced ; and as the different 
plexuses of external relations, in proportion as they 
become complicated, become less definite in their dis- 
I tinctions, so that when we reach those extremely involved 
Jones to which the higher faculties respond there arises a 
i great overlapping and entanglement of different plexuses ; 

} it follows that the answering internal plexuses must be fused 
; together — it must be as impossible to demarkate the internal 
i nervous aggregations, as it is to demarkate the aggregations 
' of external things and actions. 

Moreover, I believe the phrenologists to be jErongj a as- 
^ suming that the re is something^pecific^ an unalterablejg 
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tlie natures of the various faculties. Responding, as faculties 
do, to particular assemblages of phenomena habitually sur- 
rounding any race of organisms, they are only so far fixed 
and specific as these are fixed and specific. A permanent 
alteration in one of these assemblages, would in time establish 
a modified feeling adapted to the modified assemblage. A 
habit — say of sitting in a particular place in a particiilp^r 
room, ending in being uncomfortable elsewhere — is nothing 
but an incipient emotion answering to that group of outer 
relations; and if all the successors of the person having 
this habit were constantly placed in the same relations, 
the incipient emotion would become an established emotion. 
So little specific are the faculties that no one of them is 
quite of the same quality in different persons. Each mental 
power is variable to as great an extent as each feature is 
variable. 

Yet further, the current impression of phrenologists seems 
to be that the different parts of the cerebrum in which they 
locate different faculties, are of themselves competent to pro- 
duce the manifestations implied by the names they bear. The 
portion of brain marked acquisitiveness,^”^ is supposed to be 
alone concerned in producing the desire of possession. But 
it is a corollary from foregoing arguments that this desire 
includes a number of minor desires elsewhere located. As 
every more complex aggregation of psychical states, is evolved 
by the union of simpler aggregations previously established 
— ^results from the co-ordination and consolidation of these; it 
follows that that which becomes more especially the seat of 
this more complex aggregation, or higher feeling, is simply 
the centre of co-ordination by which all the simpler aggrega- 
tions are brought into relation. Hence, that particular 
portion of the cerebrum in which a particular faculty is said 
to he located,^ must be regarded as an agency by which the 
various actions going on in many other parts of the cere- 
brum are combined in a particular way. The brain, 
active throughout, evolves under the co-ordinating plexus 
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tliat IS for tlie time dominant^ an aggregate of feelings 
tliat is various in quality according to tlie proportions 
and arrangements of its components ; just as out of the 
same orchestra, with its many instruments going from 
moment to moment, are drawn combinations of sounds now 
grave, now gay, now martial, now pathetic, according to the 
way in which the actions of its parts are co-ordinated by the 
composer^s score. 

Saying nothing of many minor objections to the phreno- 
logical doctrine, we conclude that however defensible may 
be the hypothesis of a localization of faculties, when pre- 
sented under an abstract form, it is quite indefensible under 
the form given to it by phrenologists.* 

* In the first edition of The Principles of Pspchology^ the substance of 
this section was contained in Part IV. — ^forming the conclusion to the 
chapter on “ The Feelings.” 
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PSYCHICAL LAWS AS THUS INTERPRETED. 

§ 249. The final stage of the synthetic argament has at 
length been reached. Tho task now brfore ns is to com- 
pare the deductions made in. foregoing , chapters from a 
lAysi cal principle^ with the indnctiwely-established laws of 
mental action^ and to see if the two correspond. 

It was pointed out in § 222 that the law^o^^^ 

ligence would be^ fuli^ed^ and the^^grpwth pf^jntel^ 
would b e^ explained, if it could he, shown that when a 
wave ofimolecular transformation pass^es 
strupifere, the£e^,i^^^ a jmodi fication 

su^fiijhat, other "ffiLings equal , a subseque nt^like :s:am43^3es 
t^rojjghLthis structure with greater J^ilitx.% 

It was thereafter ini^^M from established mecha- 
nical principles, that a structural change of this kind will 
occur. And we have since occupied ourselves in tracing up 
nervous ev olution asjm. accumulated result o f such c h anges. 

All that remains is to observe whether the facts of d^y 
e xperience are similarly inteipretable — whether the hypo- 
tE^is is further verified by the agreement of its corollaries 
with the generalizations of psychologists and with popu- 
larly-recognized truths. 

§ 250. The congruity between the established Iws of 
association and the several implications of the physical 
principle laid down^ is conspicuous. 
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: Experience continually sliows us that, other things equal, 
ihe connexion formed between two feelings or ideas that 
occur together or in succession, is strong when they are 
■vivid and feeble when they are faint. This truth is de- 
ducible from the hypothesis. In proportion to the strength 
of the discharge passing through a line of un symmetrically 
placed molecules, will be the amount of force expended in 
bringing them towards symmetrical arrangement : so en- 
abling them to convey the next discharge with less resist- 
ance. Whence it follows that the more vivid the connected 
feelings the more readily will recurrence of the one cause 
recurrence of the other — the closer will be the association 
between them. 

^ It is a proposition equally familiar, that repetition of the 
^ relation between two states of consciousness, presen tative 
or representative, strengthens their union. The more fre- 
^ quently transition from the first to the second occurs, 
the more coherent they become — the more easily does 
the antecedent arouse the consequent. This, too, is 
a corollary from our hypothesis. For the implication 
of the argument set forth in § 224 is, that of the molecular 
motion discharged along a line of iso merically- changing 
molecules unsym metrically arranged, part is passed on 
by each molecule to the next, while part is absorbed in 
bringing it towards symmetrical relations with its neigh- 
bours. Hence of a subsequent like discharge, more will be 
passed oii and less will be absorbed in this re-arrangement : 
there will be a diminished resistance to the excitement of 
the one nervous state by the other ; and the correlative feel- 
ings will become more coherent. 

A further fact finds here, too, its explanation. In the 
process of connecting mental states, it is observable that the 
earlier repetitions of the relation between them have greater 
effects than the later repetitions. For some time, recurrences 
of a sequence go on appreciably increasing the readiness 
with wliich the antecedent excites the consequent ; but the 
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increase gradually becomes less and less appreciable. The 
saying that practice makes perfect is but approxiinatelj 
trug.. The proficiency gained by practice (as we see plainly 
in games of skill which furnish definite measures of profi- 
ciency) augments at first rapidly^ then less rapidly^ and at 
length scarcely at all : each individual reaches a limit beyond 
which repetitions of the nervous changes and concomitant 
successions of feelings bring no sensible improvement. The J 
physic al cause is this. TVheh a wave of molecular motion 
passes^ through a line of molecules that are greatly out of 
symmetrical arrangement^ much of it is absorbed in turning 
them toward symmetrical arrangement. As they approach 
nearer and nearer to symmetrical arrangement^ more and 
more of the wave passes on-— less and lesfe is thus absorbed. 
But to say that each molecule offers a diminishing resist- 
ance to the transfer of the wave^ is to say that there is a 
diminution of the force which tends to bring it into polar re-- 
lations with its neighbours. And since the molecule has 
inertia and is also restrained by the actions of surrounding 
molecules^ the force available for altering its position bears 
a continnaUy-decreasing ratio to the forces that maintain its 
position ; nntil at length the effect of this re-adjusting fore© 
becomes insensible. 

§ 251. The laws of more complex mental changes are 
similarly interpretable. 1 refer to the phenomena of 
considered under those involved forms in whiefi t he 



It is a familiar fact that a course of action^ or a mode of 
life^ originally repugnant^ usually^ in coarse of time^ gets 
less repugnant — eventually becoming indifferent or even 
agreeable. Physiologically considered^ a disagreeable course 
of action is one in which compound feelings have to igsue in 
compound actions, through complex nervous structures that 
offer considerable resistance. The result is that an extra 
quantity of feeling (commonly the fear of pain that may 
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resialt from non-performance) lias to be evoked before tlie 
actions can be excited. But since the complex discharges 
through these complex channels render them gradually more 
permeable_, it results that the quantity of disagreeable repre- 
sentation of pain required to excite the actions, decreases ; 
and at length the permeability of these channels may be- 
come such that the spontaneous flow of ordinary feelings 
suffices — nay, these channels may become needful for the due 
discharge of ordinary feelings ; which otherwise discharge 
themselves in the purposeless activity we call restlessness. 

Where the inherited organhation already affords channels 
for the easy discharge of special feelings in special actions — 
that is, where there pre-exists an emotion prompting a 
particular kind of conduct, we see that often-repeated 
passage of such emotion into such conduct renders less and 
less resistible its tendency thus to pass. The more fre- 
quently the impulse is yielded to, the more difficult becomes 
restraint of it ; until at length the act it excites follows the 
feeblest solicitation of the impulse. Truths of this class, 
continually illustrated among the lower impulses and 
illustrated as clearly, though less frequently, among the 
higher impulses, are corollaries from the same general 
principle. 

§ 252. From this general principle, too, may be derived 
1 an explanation of certain leading traits of developed inteUi- 
t gence, as distinguished from intelligence which is un- 
developed. 

We have seen how from the process of nervous evolution 
as physically caused, it follows that actions become less 
automatic as they become more complex. When but a 
single afferent nerve runs to a single ganglion, whence 
issues jb sohtary efferent nerve to a solitary muscle, there 
can be no discrimination and no variety of action. When 
the reflex action becomes compound, responding to more 
numerous combined outer stimuli by more numerous com- 
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bined inner actions^ the change is in itself towards discrimi-’ 
nation and variety of action^ and opens the way to further 
changes in the same direction. Por^ as indicated in §§ 235, 
237, in proportion as rehex actions increase in complica- 
tion, there arise more numerous hesitations, both of the kind 
that habitually precede each established reflex action, and 
of the kind that accompany the partially-^formed reflex 
actions. Similarly, as we ascend to intelligences in which 
highly-^involved impressions initiate highly-involved kinds of 
conduct, the automatic and instinctive adjustments bear a 
continually-decreasing ratio to the mass of adjustments — 
there is an increasing proportion of actions that take place 
with deliberation and consciousness, as well as an increase 
in the amount of deliberation and degree of conscious- 
ness. What is the implication of this law as apply- 

ing to different grades of men ? It is that those having 
well-developed nervous systems will display a relatively- 
marked premeditation — an habitual representation of more 
various possibilities of cause, and conduct, and consequence 
— a greater tendency to suspense of judgments and an easier 
modification of judgments that have been formed. Those 
having nervous systems less developed, with fewer and 
simpler sets of connexions among their plexuses, will 
show less of hesitation — ^will be prone to premature conclu- 
sions that are difficult to change. Unlikenesses of this 
kind appear when we contrast the larger brained races 
with the smaller brained races — when from the compara- 
tively-judicial intellect of the civilized man we pass to 
the intellect of the uncivilized man, sudden in its infer- 
ences, incapable of balancing evidence, and adhering obsti- 
nately to first impressions. And we may observe a difference 
si mil ar in kind but smaller in degree between the modes of 
thought of men and women ; for women are the more quick 
to draw conclusions, and retain more pertinaciously the 
beliefs once formed. 

Of kindred meaning is the difference between the cul- 
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tured and tlie miciiltured of tlic same race and of tlio 
same sex. The educaiion of the individual (using the 
word education in its propei' sense) is but a carrying 
further of that process by which intelligence in general 
has been evolved. It consists in extending and making 
better the correspondence of inner relations to outer rela- 
tions — that is, in organizing the combinations of ideas into 
agreement with the combinations of phenomena. And its phy- 
sical concomitant must be the formation in the individual of 
moremultitudinoiis and moreinvolv'ed connexions of plexuses- 
The brain of the uncultivated man as compared to that of the 
cultivated man, must be one in which the routes taken by 
nervous discharges are dess numerous, less involved, le^ 
varied in the resistances they offer — one, therefore, in which 
the number of ideas that can follow a given antecedent is 
smaller, and the degrees of strength with which they can 
present themselves are fewer — one, therefore, in which the 
possibilities of thought are more limited, and the balancing 
between alternative conclusions less easy. This is the reason 
that ignorant people generalize hastily, and adhere obsti- 
nately to the erroneous conclusions based on their scanty 
experiences ; while the highly -instructed man is able to 
keep his judgment undecided — waits for more evidence, 
contemplates other po==sible inferences than the one he is 
inclined to draw, and is ready to abandon or qualify his 
conviction when he discovers facts at variance with it. 

Without going further into detail, it will be obvious that 
these, and other traits of progressing intelligence, harmonize 
with the principle that lines of nervous communication are 
formed by the passage of waves of molecular motion, and 
become the more permeable the more frequently such waves 
are repeated.. 

§ 253. Mental evolution in its higher stages shows us a 
further peculiarity which has the same general nature and 
admits of the same general intepretation. I refer to thii 
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brouglit out by comparing the emotional characters of infe- 
rior and superior minds. 

We have seen that beginning with simple feelings^ rising 
to clusters of feelings^ afterwards to clusters of these clusters^ 
and so on to aggregates more massive and more heteroge- 
neous;, the nervous structures which are their seats advance 
in complication by the super-posing of new plexuses whereby 
pre-existing plexuses have their actions co-ordinated. The 
implication is that the earlier and simpler feelings^ being 
the more directly intermediate between special com- 
binations of external stimuli and special combinations of 
adapted actions^ are the more independent of one another 
and the more liable to act separately ; while as fast as there 
are evolved those later feelings into which the simpler ones 
enter as components, there is a decreased tendency for the 
simpler ones to act separately. In other words, the deve- 
lopment of the highest plexuses is the development of ap- 
pliances by which simpler plexuses of different kinds are 
simultaneously excited, and the different modes of action 
which they prompt, simultaneously made nascent. It results, 
then, that along with advancing evolution of the feelings there 
will go a diminution of Stfulness and uncertainty of conduct. 
An emotional nature not well developed will be relatively 
impulsive — the liability will be for each passion to display 
itself quickly and strongly, without check from the rest, and 
to exhaust itself very soon. While, along with high emo - 
tional development there will be little liability to sudden 
outbursts of feeling — the simultaneous rise of one or more 
counter-feelings proper to the circumstances, will in most 
cases retard or qualify the manifestations ; but the conduct 
eventually decided on, prompted by a greater number of 
feelings severally less excited, will be more persistent. Here, 
as before, the contrast between the higher and the lower 
races of men furnishes an illustration ; and here, too, as 
before, a further bub less marked illustration is furnished 
by the contrast between men and women. 
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Indeed^ under tHs, as under otlier aspeots^, mental evolu- 
tion^ both intellectual and emotional^ may be measured by the 
degree of remoteness from primitive reflex action. The form- 
ation of sudden, irreversible conclusions on the slenderest 
evidence, is less distant from reflex action than is the form- 
ation of deliberate and modifiable conclusions after much 
evidence has been collected. And, similarly, the quick 
passage of simple emotions into the particular kinds of 
conduct they prompt, is less distant from reflex action than 
is the comparatively-hesitating passage of compound emo- 
tions into kinds of conduct determined by the joint instiga- 
tion of their components. 
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CHAPTER Vin. 


EVIDE>JCE FROM NORMAL VARIATIONS. 

§ 254. Tkus far tlie eYolution of nervous structures, and 
of their functions, has been considered without reference 
to the varpng phjsipLgical conditions that affect the pro- 
cess from moment to moment, as well as from generation to 
generation. We have spoken as though the physical actions 
by which nervous channels are opened and made more per- 
meable, equally with those by which the discharges along 
established channels produce their respective effects, are 
actions always alike in kind and degree if the stimuli and 
the structures are alike in kind and degree. But this is not 
the case. Here we must take note of several circumstances, 
general and local, which modify the influence of the same 
outer agent on the same inner part ; and observe the cor- 
respondence between the variations of physical effect and 
the accompanying variations of psychical effect. 

The better to follow in thought the production of these 
variations, let us carry farther a comparison before made. 
When describing how discharges of molecular^tootion go 
along lines of least resistance/ and by recurring render them 
lines of less resistance, it was pointed out that in this respect 
there is an analogy between the flow of molecular m©tion and 
the flow of a liquid ; for a stream, in proportion as it is strong 
and continued, cuts for itself a large and definite channel 
( § 224). That the transfer of molecular motion may be 
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properly tlins paralleled^ we see in tlie case of those formg 
of molecular motion known as heat and electricity; the con- 
duction of which through solid bodies^ is compared to a flow 
that takes place more easily through some substances than 
through others, and which, in bodies having polarized mole- 
cules, passes with less resistance in some directions than in 
others * Reverting, then, to the common hypo- 

thesis of a nervous fluid which moves in nerve-^^ cur- 
rents — admitting that though the molecular motion which 
works nervous effects is not a fluid, and its transfer not a 
current, they may be conveniently dealt with as though they 
were ; let us consider what variations of special results will 
arise from incidental variations in the genesis and escape of 
the nervous fluid. Let us consider the nervous system as 
an immensely involved set of channels, some wide and allow- 
ing an easy flow, some narrow and little permeable — some 
communicating with one another by large openings and 
others by openings through which nothing passes except 
under high pressure ; but all of them more or less permeable 
and more or less connected. Let us suppose the aggregate 
of channels so constituted, to have multitudinous places 
through which its contents escape and multitudinous places 
through which there come gushes that increase its contents ; 
and that these places of subtraction and addition are opened 
in various localities, in various numbers, and in various de- 
grees — sometimes the subtractions being in excess and 
sometimes the additions. Let us hence infer a considerable 
variability of pressure in the fluid filling these ramifying 
channels — some excessive outflow having now greatly re- 
duced its pressure, and the large inflows having now raised 
its pressure above the usual height. And lastly, let us draw 
the necessary corollary that at one time its ebbing streams 
pass only along the fully open and the more permeable 
channels ; while at a time of high tide its streams find their 


See Prof. Tyndall’s Heat an a Mode of Motkm^ Chapter TIL 
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ways into less permeable channels, and, aided by local dis- 
turbances, escape even through the least permeable channels. 

Tims symbolizing the physical actions to which the 
nervous system as a whole is exposed, let us ask how its 
functions wnll be affected by changes of physiological con- 
ditions ; and how the accompanying subjective states will 
be modified. 

§ 255. Take first the general variations which are seen 
on contrasting certain mental traits of youth and age. 

While waste and repair are rapid, the ramifying set of 
channels forming the nervous system, receives such a large 
and perpetual influx at multitudinous points, that it 
remains well filled notwithstanding the large efflux con- 
tinuously going on at multitudinous points. The ingoing 
waves of molecular motion caused by peripheral impres- 
sions, liberate from moment to moment, in the sensory 
centres, larger waves, or, as w^e may here call them, quick 
gushes of the nervous fluid and from the massive 
plexuses of the higher centres, aroused by combinations of 
disturbances thus arising, there are added to the contents of 
the nervous system still more powerful and continuous 
gushes. -Considering first the physiological results, 

we see that the channels of the automatic nervous system are 
filled to overflowing. The heart pulsates powerfully ; the 
alimentary canal works vigorously; the lungs are well 
inflated ; and every glandular organ receives that continuous 
discharge which keeps up the peculiar molecular changes 
carried on in it. Meanwhile the voluntary muscles, receiv- 
ing their share of this abundant efflux, are all in states of 
partial tension, so producing attitudes characteristic of 
vigour ; and they are severally ready to contract with 
great force, and to keep up their contractions for long 
periods. Among accompanying psychical results, 

we see that the feelings of both orders are vivid: the' 
sensations are distinct and the emotions lively. We see 
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also — and this it is whicli more especially concerns ns hero 
— that the establishment of relations between feelings is 
easy, and that the relations when established are relatively 
permanent. Along whatever lines of nervous- communica- 
tion are opened, discharges pass that are strong because the 
pressure is great ; whence results a great amount of mole- 
cular re-arrangement along each line taken by a discharge. 
A subsequent like discharge passes with comparative 
facility ; making the antecedent state easily produce the 
consequent state — the terms of the relation are rendered 
coherent — the memory of it is good. 

The converse connexion of phenomena in advanced life, 
brings out more clearly, by contrast, the law we are contem- 
plating. In common with the body at large, the nervous 
system is supplied with poorer blood circulated more 
slowly ; and hence when wasted it is less rapidly repaired. 
Its channels, therefore, receive from moment to moment 
feebler gushes of nervous fluid; the general pressure is 
diminished ; and all the various overflowing gushes become 
less. The physiological results are that the 

actions of the viscera go on more slowly. Digestion if not 
positively difficult is a sensible tax ; and the propulsion of 
blood to the surface is no longer active enough to contend 
with any great loss of heat. Throughout the muscular 
system, too, the failing nervous discharge is seen ; alike in 
the chronic relaxation of attitude and in the quick following 
of fatigue upon exertion. Psychically, this state is 

one in which the feehngs aroused are less vivid and the re- 
lations formed between them less coherent. For reading a 
strong light is required, taste and smell become less keen, 
hearing grows dull, and there is apathy in presence of cir- 
cumstances which yield strong pleasurable emotions to the 
young. At the same time the comparative want of cohesion 
between impressions is shown in the inability to recollect 
the names of persons, the times of occurrences, &c. And if 
we trace out the successive stages of failing memory, we see 
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fcliat they follow tlie order inferable from the hypothesis. 
Earliest among the related impressions which no longer so 
cohere that one recalls another, are those made by daily 
triviahties — those represented in the nervous system by 
lines through which feeble discharges have but once passed. 
Interesting statements that are read^ and passing events of 
considerable importance^ presently cease to be recallable ; 
though like statements and events which date back to early 
life are still recallable : the reason being that the channels 
of nervous communication long ago made by the strong 
gushes answering to the vivid feelings of youths remain 
more permeable than those lately made by the feebler 
gushes answering to the fainter feelings of age. Passing 
over many gradations^ we come to incoherences of thought 
in which the place now inhabited is confounded with 
places inhabited long ago^ and the business of middle 
life is referred to as though transacted yesterday — inco- 
herences implying that comparatively permeable channels are 
now so far deserted that the discharges along them do not 
arouse the elements of these familiar ideas in their proper 
relations. And eventually we reach the extreme state^ 
similarly explicable^ in which even members of the family, 
who have been companions through life^ cease to be re- 
cognized. 

§ 256. Let us consider next certain general psychical 
variations that accompany differences of bodily constitution. 
Some of these, of the same natures as the foregoing, we 
will glance at before passing to some of another nature. 

In conseqLuence of specialities of inheritance, specialities 
of educ ati on, and specialities of mode of life,, higt^ental 
manifestations of certain kinds may go along with wgafc^ 
body . But classing such cases a^abnqrmal ^e ^ from 
that constitutional balance which is needful for sifrvival 
through future generations ; and limiting our attention to 
cases where no monstrosity has been produced by undue 
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forcing of tlie individual or Hs ancestors ; we shall^ I tliiuk, 
trace a connexion between abounding physical vigour and 
power of thinking and feeling, as well as between sluggish- 
ness of constitution and comparative inertness, intellectual 
and emotional. On the one hand we have a type 

of man overflowing with muscular energy that gives supe- 
riority in sports, games, and feats of strength ; who is 
keenly alive to all orders of graiifications, sensauional and 
emotional ; who acquires knowledge easily, and retains it 
tenaciously ; and who, after leaving the academic life 
throughout which he was marked by these united traits, 
gains distinction partly because of his mental activity (not 
necessarily of a high order), and partly because of the 
strength of constitution which enables him to bear intense 
and prolonged application. On the other hand we 

have a type of man whose bodily functions are slow ; who 
from boyhood upwards cares little for active exercises; 
who even in youth is indifferent to pleasures which others 
enjoy greatly; who all along finds learning laborious; and 
who, in after life, lapses into apathetic idleness. 

These contrasts between men whose nervous systems 
work under high pressure and under low pressure re- 
spectively, I draw less for the purpose of showing their 
analogy to the contrasts between the young and the old, 
than for the purpose of drawing attention to accompanying 
contrasts of another kind. We have seen that when the 
pressure throughout the nervous system is high, so that any 
disturbance which facihtates escape along certain channels 
is followed by a strong gush along those channels, even 
though they are not very permeable; there is an easy 
revival of old connexions of ideas and a formation of 
new connexions that are very coherent. But there is 
much more than this. Interwoven as the higher nervous 
plexuses are in such intricate ways, in correspondence 
with the intricate interweaving of phenomena, it neces- 
sarily happens that a wave of nervous fluid let into one of 
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them, tliOTigli it escapes most largely along certain most 
permeable channels, escapes in part along other cbauueLs 
that are less permeable. The stronger the wave the greater 
the number of these supplementary discharges; and the 
further do all tbe discharges, larger and smaller, make 
themselves felt — rushing out into more multitudinous and 
remote ramifications of the plexuses they enter. Answer- 
ing to this physical result the psychical result is the pro- 
duction of ideas that are more numerous, and more distinct, 
and more discursive. The area of consciousness simul- 
taneously widens and brightens as the pressure of the 
nervous fluid increases ; so that while its near and central 
elements become clearer, elements more distant from the 
centre come into view. Between the two types 

of constitution above described, we see such mental differ- 
ences as are hence to be inferred. The man whose nervous 
system works under high pressure shows us an abundance 
of ideas. He has always something to say ; and instantly 
finds words fit for the occasion. All the proximate bearings of 
a situation or an event quickly occur to him ; and out of the 
several courses which almost simultaneously suggest them- 
selves, he takes the appropriate one. He thus shows 
what we call presence of miud;^"^ and habitually trusting 
with success to the fertility of his resources, he has courage 
in facing difficulties. In the man whose nervous 

system works at low pressure, thoughts come slowly in single 
file instead of rapidly in a column formed of many almost 
abreast. The various possible causes and consequences of 
each act dawn upon him gradually one by one, and some 
of them not at all ; so that the occasion has passed before 
he has had time to adjust himself to it. Finding •that he is 
consequently unable to cope with men who have their 
wits about them,'’^ he leaves the crowded thoroughfares of 
life and takes to its quiet byeways. ’ 

§ 257. That general physical causes entail such general 
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psycliical differences, we see not only on contrasting the 
minds of the young and old as well as those of the con- 
stitutionally vivacious and the conetitutionally sluggish, 
but also on contrasting the exalted and depressed constitu- 
tional states of the same individual. 

Most persons have had experience of a general prostra- 
tion during which pleasures are accepted apathetically, 
while thinking is a fatigue and the effort to recollect un- 
famihar things repugnant ; and along with this diminished 
cohesion of ideas there is a diminished number of them — 
instead of coming in a continuous crowd they come as a 
train of stragglers. Conversely, there is an ex- 

ceptional invigoration, often traceable to some favourable 
combination of conditions, physical and social (as an excur- 
sion along with intimate friends) in which the mental mani- 
festations are unusually vivid and abundant. Every thought 
is clearly and quickly seized ; apt expressions come to the 
mouth without hesitation ; illustrations are ready on the 
instant; long-forgotten anecdotes recur; and out of the 
hood of ideas, now so broad and swift, there are readily 
formed those complex combinations of likeness and differ- 
ence which constitute wit, even by those who ordinarily 
are not witty. 

Clearly these opposite deviations from the mean state, 
are, like the others, interpretable as caused by relatively 
low pressure, and relatively high pressure, throughout the 
nervous system. 

§ 258. One other variation of constitutional state, occur- 
ring daily, presents us with a series of similar effects 
similarly produced. 

The diminution of nervous efflux which, reaching a certain 
point, shows itself in an increasing quietude, lapsing into 
sleep, is accompanied by a descending series of psychical 
activities conforming to the general principle set forth- 
When drowsiness begins, there is first a failure of the 
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feebler and more complex connexions of ideas^ as well as 
a decreased quantity of ideas. Thouglit leaves its remoter 
and less-beaten tracks, and confines its excursions to tbe 
more familiar tracks — common-place remarks and allusions 
take tbe place of wit and speculation. Gradually becoming 
limited to a still narrower range, consciousness is by-and-bye 
made up of little else tban those almost automatic interpre- 
tations of the impressions received from things around 
which constitute recognitions of them. And at length when 
the circulation has fallen to the requisite degree, and low 
tide of the nervous efflux has been reached, even the place 
and the persons are no longer known. 

The dreams that occur during the ensuing sleep present 
traits of like meaning. For sleep-consciousness, while 
differing from waking consciousness mainly in being inde- 
pendent of, and uncorrected by, impressions received 
through the senses, differs also as the consciousness of the 
old does from that of the young, or that of the inert from 
that of the vivacious. Its elements are less coherent and 
less abundant. An ordinary dream is so faint that it is not 
recallable unless thought of just after waking ; and then 
only a few of its closing scenes are recallable. Even these 
are not coherent over any considerable space ; but through 
some accidental associations each new act or occurrence leads 
off into quite another series of acts and occurrences — there 
is a perpetual wandering away from what was just before 
thought or intended. Meanwhile, the narrowing of the ai*ea 
of consciousness is shown in the absence of those multi- 
tudinous collateral thoughts which the successive scenes are 
fitted to arouse, and in the consequent acceptance^ of these 
scenes without any sense of their absurdity. To dream of 
flying and not to suspect any illusion, implies that thought 
is limited to a narrow train of simple ideas ; and tha^ there 
arc not aroused any remembrances of those antagonistic 
experiences and of those general conceptions framed on 
them, which are implied by scepticism and disbelief. 
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A verification meets us wlien we compare tlie dr earns ac- 
companying quiet circulation of tlie bloody witb tbe dreams 
accompanying excited circulation — eitber tbrougb the 
system as a whole or through the brain only. For under 
conditions implying a higher rate of molecular change^ and 
consequently of nervous discharge^, than is usual during 
sleep^ the dreams become both more vivid and more 
rational. Many acts are performed in succession with a 
view to some desired end ; and the earlier members of the 
series do not wholly disappear from consciousness as the 
later arise. At the same time the things done^ the means 
used^ the difficulties overcome^ are less incongruous with 
waking experience ; because of the greater excursiveness of 
thought^ and the consequent accompaniment of criticism on 
the main current of ideas. 

§ 259. Another class of facts offer a kindred problem 
which admits of a kindred solution. I refer to the psychical 
variations that accompany variations not in the state of 
the organism as a whole but in the states of its different 
parts. 

Given a nervous system in any constitutional condition, 
what will happen to the rest if one portion of it is greatly 
excited ? Supposing large demands to be made on the 
general supply of nervous fluid by a powerful discharge in 
one direction, what will be the effects on discharges in other 
directions ? The question is not by any means simple ; for 
ordinarily a nervous action is accompanied by an invigorated 
pulse and a raised respiration, whence it results that being 
better sugpHed with materials, the nervous system generates 
more nervous fluid. Up to a certain point, therefore, the 
eflEtux in the performance of some one kind of function, has 
the effect of increasing instead of diminishing the general 
efflux. This is especially the case with those modes of 
nervous expenditure which bring with them increased ex- 
citements of the sensations and emotions. Nevertheless, 
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tliere is reason to suspect tliat some effects sucli as the 
h3rpotliesis implies are produced. 

When muscular effort is suddenly pushed to excess, say 
by running a long way at full speed or by climbing’ a moun- 
tain till forced to desist by want of breath, the power of 
thinking is appreciably diminished. Though it remains 
easy to unite ideas in simple combinations, it becomes 
difficult to unite them in complex combinations — a meta- 
physical question demands a greater mental effort than can 
be made. The emotions undergo a like enfeeblement — a 
temporary apathy ensues. That is to say, an excessive ab- 
straction of nervous fluid diminishes so much the general 
pressure throughout the nervous system, that no dis- 
charges take place along the less permeable channels. It is 
true that the aeration of the blood falls in arrear, and that 
diminished genesis of nervous fluid thus becomes a part- 
cause of these effects; but we shall find evidence that 
it is only a part-cause. For the alleged con- 

nexion of phenomena is quite clearly shown on passing 
to those nervous discharges ^hich have not increased 
excitements of feelings as their concomitants. WheU 
the muscles and glands of the alimentary canal are at work, 
the heart and lungs have their actions mised ; and the evolu- 
tion of nervous energy is thereby favoured. But their 
activity brings no such increased evolution of nervous 
energy as does that of the locomotive organs; since their 
activity neither yields direct sensations, nor incidentally 
entails more vivid and varied percepuions and ideas, with 
the feelings immediate and remote which they imply. 
Consequently, the abstraction of nervous fluTd by the 
stomach when food has been put into it, is an almost un- 
compensated deduction from the general supply of nervous 
fluid. In youth the mental effect is not much feltf but in 
middle life and after, we see that the digestion of a heavy 
meal (at least in the absence of social excitements) entaih 
such a diminution of pressure throughout the nervou^ 
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svsN/ni, tliat only tlie simple and colierent relations of ideas 
lire ibrmed witli facility. Processes of tliouglit whicli imply 
di.-eliarges tlirough involved sets of channels that are not 
V‘‘rv permeable, are performed with difficulty. There is a 
tlisinelination to mental work as well as to bodily work ; and 
n‘jt liiieoinmonly, tbe overflow so far fails that even the 
simpler relations of ideas becoming faint and confused, there 
presently follows the unconsciousness of sleep. 

§ 260. More special antagonisms, akin to these in their 
natures and effects, may be traced. A very strong emotion 
makes such a dranght on the supply of nervous fluid as to 
incapacitate the intellect throughout much of its higher 
sphere. Conceptions that come in the lines of production 
and discharge of the emotion, may be formed with facility 
and vividness (though in some persons even these fall into 
confusion ) ; but conceptions unconnected with the occasion, 
especially of kinds that are abstract or involved, become for 
the time impossible. There seems some reason to 

think that, conversely, gi^eat expenditure of energy in 
intense mtellectual action is accompanied by a temporary 
diniinution of emotional sensibility. It may be suspected, 
too, that long-continued intellectual absorption, of a kind 
which has little or no emotional excitement for its accom- 
paniment, leads to a permanent enfeeblement of the emo- 
tions. Indeed, there is an antagonism of different faculties 
that appears to necessitate this— competing with one 
another as they do for snpphes of energy and materials 
from the same general stock. 

But the^ost interesting and instructive solution belong- 
ing to this group, is that afforded of the aberrations which 
emotions produce among intellectual processes. When we 
remember that the plexuses co-operating in any involved 
mental act, are made up of multitudinous channels of various 
degrees of permeability, we shall see that the mental act 
can be properly performed only when the discharges through 
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tlie co-operating plexuses take place under the normal 
pressure. As before shown, the least permeable plexuses 
are the first to become functionally inactive as the pressure 
diminishes ; and here it is to be observed that for the same 
reason, the least permeable parts of each plexus will as the 
pressure diminishes have their discharges appreciably en- 
feebled before the more permeable parts. But right mental 
adjustments, implying accurate nervous co-ordinations, 
depend on the maintenance of due proportions among 
the strengths of the discharges ; and anything that 
alters these proportions interferes with the adjustments. 
Necessarily, then, a strong emotion disturbs the intel- 
lectual balance. Both derangements of simple percep- 
tions and derangements of complex judgments show 
us this. Among derangements of perceptions, 

I may refer in passing to those which great fear 
produces— ^the misinterpretation of visual impressions being 
in this state of mind very marked. But examples that are 
better, because the effects are numerically measurable, occur 
among those who play games of skill. If when about to 
make a stroke at billiards any emotion has been raised, by 
the presence of spectators or otherwise, failure is very apt to 
result ; and this though the heart^^s action and the mus- 
cular tone are not appreciably affected. The cause is 
clear. Success presupposes great exactness in the ratios 
among the many combined contractions, and in the adapta- 
tion of them all to the many combined impressions; the 
ratios among which have also to be exactly appreciated. 
But when a great draught of nervous fluid to the parts of 
the nervous system occupied in an emotion, has^diminished 
the pressure under which these sensory and motor discharges 
ai'e made through the co-operating plexuses, the ratios 
among the actions of their parts are so far changed that the 
co-ordination becomes imperfect. Tha? among 

those higher intellectual actions we class as judgments, a 
like disturbance leads to a like derangement, is obvious. 
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Take a case. To decide wkich of several results will most 
likely follow some step^ say in a negociation^ implies repre- 
seutations of tkem as caused by complex motives and 
circumstances. These several results rise in consciousness 
with different degrees of vividness and pertinacity ; and to 
believe that one of them will occur, is to feel that this one 
persists in consciousness raore decidedly than the others — 
the greater persistence being determined by some prepon- 
derance of kindred experiences. But due proportion among 
the tendencies of these several representations to arise and 
continue, depends on the maintenance of the normal pressure 
of nervous fluid. This is interfered with both locally and 
generally by strong emotions. In the first place, the 
particular emotions excited in reference to the question 
at issue, perturb the judgment by increasing the discharge 
along those hues of representation that further their own 
excitement. In the second place, these particular emotions, 
or any other emotions, perturb the judgment by affecting 
the general supply of nervous fluid. Under the high tide 
which extreme elation implies, the nervous discharges pass 
easily along the less permeable channels, and the feebler 
representations are raised more nearly to a level with 
stronger ones, so that discrimination becomes less easy; 
whence it happens that improbable results of a desired kind 
are thought probable. While under a state of depressed 
spirits, judgment fails because the proportions among the 
nervous discharges are interfered with in an opposite way. 

§ 261. Fully to explain these last derangements of judg- 
ment, however, we must take into account one further class 
of variations among the mental activities. In entering on 
this class, I find the opportunity of redeeming a promise 
made in § 128; where, after propounding an hypothesis 
respecting the natures of pleasures and pains, it was hinted 
that some verification would be furnished at a later stage of 
the argument- We saw reason to think that while Plea- 
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sares and Pains are partly constituted of those local and 
conspicuous elements of feeling directly aroused by special 
stimuli^ they are largely, if not mainly, composed of secon- 
dary elements of feeling aroused indirectly by diffused 
stimulation of the nervous system/^ Here we have to con- 
sider what farther reasons for thinking this are now 
apparent ; and what further solutions they introduce us to. 

That every special pleasure or pain, peripheral or central, 
does produce a diffused effect is clear. I do not mean 
simply that this is a corollary from the foregoing argument ; 
I mean that it is shown experimentally. Beyond the familiar 
fact that each strong sensation or emotion affects the action 
of the heart, we have the fact that the accompanying gush 
of nervous fluid, spreading along all the vaso-motor nerves, 
changes the state of the arteries throughout the whole body. 
Much more then does it spread through those more directly- 
related parts of the nervous system which are seats of con- 
scious actions. What remains here to inquire, then, is how 
far the diffusion is speoializeduccording to the nature of the 
feeling. 

In tracing out the genesis of emotions, we have seen that 
the plexuses which co-ordinate certain clustered impres- 
sions received from without, with the combined actions 
appropriate to them, are necessarily entangled with 
kindred plexuses that perform kindred co-ordinations. 
We have inferred that when a particular plexus is 
excited, it immediately excites the mass of kindred 
plexuses with which it is organized — ^the result being that 
the feelings proper to this mass of excited plexuses are 
aroused, and in their multitudinous but vague aggregate, 
constitute the accompanying emotion. But the pi^ces3 does 
not end here. This mass of plexuses thus excited has to 
discharge itself ; and the question now to be asked is — ^what 
general directions will its discharge take, and what^will be 
the general nature of the produced feelings ? The answer 
is this. Any excited mass of plexuses will dischai'ge itself 
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into tlie masses of plexuses witli whicli it has most in 
common, and these into others similarly related to them. 
Xow the plexuses in which one kind of pleasurable emotion 
is seated, must have much in common with the plexuses in 
which some other kinds of pleasurable emotions are seated ; 
seeing that the external plexuses of phenomena to which 
they refer have much in common, and frequently occur 
together. The smiles and tones expressing affection are 
approached by those expressing approbation. The natural 
language of approbation is a good deal like the natural lan- 
guage of benevolent feeling. The manner of one who acts 
kindly to us is similar to the manner which on many past 
occasions has preceded and accompanied the receipt of 
kindnesses, and arouses a dim consciousness of pleasures 
that are followed — ^j^erhaps of agreeable society, perhaps of 
beautiful scenery, perhaps of field sports, perhaps of all 
these. Evidently, then, the tendency is for any one pleasur- 
able emotion to discharge itself in partially exciting plea- 
surable emotions of other kinds; so that, more or less 
remotely, all kinds of pleasures come to be ideally presented 
in a faint way. But since besides being faint they are so 
multitudinous and so various in quality, the resulting con- 
sciousness is wholly indefinite ; and can be described only 
as a sense of satisfaction or of happiness. Similarly with 
pains. A particular form of bodilj suffering produced bv 
internal derangement, is linked by near resemblance with 
other forms of bodily suffering so produced ; some of these 
by their localities and qualities are associated in conscious- 
ness with the pains caused by external cuts and bruises ; 
some of these, again, are connected in experience with the 
impressiolis received from creatures about to inflict bodily 
injuries on us ; and, of such impressions, some have much in 
common with those received from men who, if they do not 
threaten bodily injuries, are likely to do something that will 
be positively or negatively painful to us in its ultimate 
results. Hence a special pain, or rather the liberated 
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nervous fluid wliicli occurrence of it implies_, disckarging 
itself along lines of least resistance,, partially awakens ideas 
of associated pains, and tkrougli tkese a vaguer conscious- 
ness of pains more distantly related, till by its ultimate 
diffusion tkere is generated an obscure feeling of discomfort 
or unhappiness. And hence results the peculiarity before 
pointed out (§ 128) that the total consciousness pro- 
duced by a particular pleasure (or pain) is much more like 
the total consciousness produced by other particular plea- 
sures (or pains) than is the initial feeling which arouses it 
like the initial feelings which arouse them. 

By joining with this conception the inferences reached 
above, it becomes possible to account for a remaining 
psychical variation of a seemingly mysterious nature. How 
does it happen that a certain state of the circulation, or of 
the blood, or of both, causes in consciousness a predomi- 
nance of painful ideas and a vague feeling of misery ; while 
another state of the circulation, or of the blood, or of both, 
causes a predominance of pleasurable ideas, backed by a 
general sense of content or even of exhilaration — and this, 
too, in presence of the same circumstances ? We find no 
answer in any recognized laws of psychical action; nor does 
any answer seem deducible from established principles of 
nerve-physiology. We shall, however, find an answer in 
that synthesis of the two which we are here pursuing. 

The diffusion of nervous discharges is ordinarily still 
wider than I have just described it to be — ^is indeed, as at 
first indicated, universal. When the initiai feelings are of 
a pleasurable kind, the diffusion is predominantly in the 
direction of associated pleasurable feelings ; and con- 
versely when the initial feelings are of a painful ^kind. But 
the diffusion is never exclusively in either direction, because 
the initial feelings of either kind are not separable from 
accompanying initial feelings which, if not of the 't)pposite 
kind, are still of a kind related to both — ^namely, the in- 
different feelings. The sights and. sounds, the sensations 
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of toncli and muscular tension^ wMcL. form tlie mass of our 
definite consciousness from moment to moment^ are connected 
in experience with both pleasures and pains ; and^ unless 
when combined in particular ways^, they tend to arouse 
ideas of the one kind as much as ideas of the other. Ordi- 
narily, therefore, that background of consciousness which 
constitutes our state of mind,'’^ as distinguished from our 
passing sensations, perceptions, and ideas, is a neutral com- 
pound in which the aggregate of perpetuallj^-nascent plea- 
surable feelings is fused with the aggregate of perpetually- 
nascent painful feelings. Equanimity may be compared to 
white light, which, though composed of numerous colours 
is colourless ; while pleasurable and painful moods of mind 
may be compared to the modifications of light that result 
from increasing the proportions of some rays or decreasing 
the proportions of others. But how,*^^ it will be asked, 
does this interpretation help us to explain the genesis of 
mental depression and mental elation ? Following out the 
simile, may it not be said that as, by intensifying combus- 
tion we increase the brilliancy of the light without altering 
its quality, so, by exalting nervous action we ought simply 
to increase the vividness of consciousness without altering its 
quality The reason for answering in the negative is this. 

One of the laws of association is that the stronger the 
feelings connected in experience the more easily does the 
one subsequently recall the other ; and the physical counter- 
part of this law we have found to be that the channel taken 
by any nervous discharge is made the more permeable in 
proportion as the discharge is augmented. Now pains in 
general are more intense than pleasures in general. Indeed, 
as was poirted out when treating of the two (§ 123), pains 
of the positive order result from the excesses of actions 
which in lower degrees are pleasurable. Other things 
being equal then (that is to say the comparison being made 
between pleasures and pains belonging to the same class and 
that have been similarly repeated in experience) the idea of 
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a pain follows its antecedent into consciousness more readily 
than the idea of pleasure. On the other hand;, pleasures, 
though less intense, are more numerous, and are more 
variously linked with other elements of mind. Setting out 
^ith. the mass of indifferent feelings forming our ordinary 
perceptive consciousness, we may say that in the state of 
mind ’’ which is its background, there are nascent a small 
number of painful feelings that are strong, a larger number 
of pleasurable feelings that are less strong, and a much 
larger number of feelings that are but slightly pleasurable : 
their respective cohesions with the indifferent feelings be- 
coming, for the reasons given, less strong as they become 
more numerous. This being understood, we have 

now only to ask how variations of pressure throughout the 
nervous system will operate, to reach the solution we seek. 
When this pressure is high, the less permeable lines of dis- 
charge, answering to the feebler associations among our 
pleasurable feelings, are filled by the escaping currents ; and 
the aggregate of faintly-aroused ideas of pleasure grows in 
extent as well as in strength. As the pressure augments, 
this diffused consciousness of pleasure bears an increasing 
ratio to the diffused consciousness of pain — so producing in 
its ascending degrees a sense of satisfaction, of happiness, of 
joy for which no reason can be given. Contrari- 

wise, a failing genesis of nervous fluid being followed by 
cessation of the efflux along the least permeable lines of dis- 
charge, and presently by its cessation along lines next to 
those in their small permeability, it inevitably happens that 
as the pressure goes on diminishing, the aggregate of faintly- 
aroused pleasurable feefings bears a decreasing ratio to * the 
aggregate of faintly-aroused painful feehngs. Aiid when 
the pressure has fallen so low that currents pass only along 
very permeable lines, it results that the diffused con- 
sciousness, or vague background to our definite perc^tions 
and ideas, comes to be composed mainly of the aggregate of 
faintly-aroused painful feelings — so producing gloom, and 
groundless fear, and despair. 
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CHAPTER IZ. 


EVIDENCE EROM ABNORMAL VARIATIONS. 

§ 262. In cause and consequence, the case witli wMcli 
the last chapter closed introduces us to variations of the 
abnormal class. States of body and mind like that 
described, passing from the temporary into the permanent, 
become nervous disorders ; presenting us with many 
psychical distuAances ’ accompanying many physical dis- 
turbances. 

We need not trace over again in these cases the relation 
between decreased genesis of nervous fluid and failure of 
mental power ; for the relation is substantially the same as 
that which we have traced in the aged and in the constitu- 
tionally sluggish — there is a like failure of memory, a like 
narrowing of the area of consciousness as shown in 
diminished excursiveness of thought, and a like want of 
readiness in moments of emergency. But there is one other 
trait of nervous debility not hitherto pointed out, on which 
a few words may be said. I refer to the accompanying 
change of character, or modification of the emoti onal natur e. 

Even Small ebbings of the nervous fluid, hardly to be 
called abnormal, produce slight modifications of this kind ; 
as is observable in children. The highest co-ordinating 
plexuses being in them the least developed, children betray 
more quickly than adults any defective action of these 
plexuses; and they habitually do this when the general 
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nerYOus pressui'e is below par. Sluggisliness of tlie ali- 
mentarj canal, implying partial failure of nutrition and 
decreased genesis of energy, is accompanied by fretfulness — 
by a display of tbe lower impulses uncontrolled by tlie 
bigber. It is, bowever, in tbe chronically nervous, 

whose blood, deteriorated in quality and feebly propelled, 
fails to keep up a due activity of molecular change, that we 
see this connexion of phenomena most clearly. Tbe 
irascibility of persons in this state is matter of common 
remark ; and irascibility implies a relative inactivity of tbe 
superior feelings. It results when a sudden discharge, sent 
by a pain or annoyance through those plexuses which 
adjust the conduct to painful and annoying agencies, is 
unaccompanied by a discharge through those plexuses which 
adjust the conduct to many circumstances instead of a 
single circumstance. That deficient genesis of nervous fluid 
accounts for this loss of emotional balance, is a corollary from 
all that has gone before. The plexuses which co-ordinate 
the defensive and destructive activities, and in wliich are 
seated the accompanying feelings of antagonism and anger, 
are inherited from all antecedent races of creatures, 
and are therefore well organized — so well organized 
that the child in arms shows them in action. But the plexuses 
which, by connecting and co-ordinating a variety of 
inferior plexuses, adapt the behaviour to a variety of ex- 
ternal requirements, have been but recently evolved ; so 
that, besides being extensive and intricate, they are formed 
of much less permeable channels. Hence when the nervous 
system is not fully charged, these latest and highest 
structures are the first to fail. Instead of being instant to 
act, their actions, if appreciable at all, come tco late to 
check the actions of the subordinate structures.* 

* A verification seems worth naming. The sleeplessness often accom- 
panying nervous debility, sometimes leads to the occasional use of morphia. 
A dose of this in excess of the need, causing undue nervous stimulation 
and waste, with excitement of the heart’s action, entails a subsequent 
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^ 263. Among deviations towards a jncrtid state of an 
opposite kind, let us first note such, as are apt to follow 
temporary and local excitations. These arise by insensible 
steps out of the ordinary deviations which accompany 
functional activity. 

Each part of the brain, like the brain as a whole and 
like every other organ, requires, during the performance of 
its function, an augmented supply of blood. And of a 
cerebral plexus it doubtless holds as of a gland, that when 
called into action, the stimulus sent to the vaso-motor 
centre is refiected to the vessels of the part, in suck 
way as to cause dilatation of them. During health, 
and when the plexus has not been too persistently 
exercised, this increased flow of blood through it ceases 
soon after the demand ceases. But extreme continuance 
of the activity even in those who have well-toned 
vascular systems, and very moderate continuance of it in 
those whose vascular systems are relaxed, leads to local 
congestion lasting for a considerable time ; and there then 
occurs a more or less abnormal genesis of the correlative 
states of consciousness. Strong persons frequently illus- 
trate this truth on landing after a sea- voyage of a day or 
two : they continue for hours to have illusive perceptions 
of rolling and pitching. And where, as in nervous people, 
the cerebral blood vessels easily lose their contractility, it 
commonly happens that a subject discussed, or even thought 
about with much intensity, monopolizes consciousness for a 
long time afterwards in spite of efforts to exclude it — 
often thus preventiug sleep. Such congestions of cerebral 
plexuses have various degrees of duration — occasionally 

farther decrease in the genesis of nervous fluid ; and the irritability and. 
explosiveness then become greater than nsnaL There seems reason to 
tMnk, too, that habitual opium-eaters, in wbom this worst state been 
made ciironic, have these high^t plexuses almost paralyzed ; and are thus 
bereft of the feelings whicn should adjust their conduct in its remoter and 
more complex bearings. The lives of Coleridge and De Quincey fumisb. 
illostmdons. 
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causing perversions in the currents of ideas persistent 
enough to attract the notice of those around. We 

find here a farther verification of the hypothesis. Blood 
being needful for the performance of function^ and the 
activity of function beings other things equal_, proportionate 
to the supply of bloody it naturally happens that a con- 
tinuance of the supply after the demand for function has 
ceasedj causes undue readiness to resume function. When, 
among the data of psychology, we dealt with relations 
between blood and nervous action and feeling, we saw that 
an excess of blood at the periphery of the nervous system, 
as in an inflamed part of the skin, is accompanied by ex- 
treme sensitiveness : the molecular chang‘e then set up in 
the distmhed end of a nerve, is so great as to send an 
unduly powerful discharge to the point where feeling is 
aroused. If we transfer these conditions from periphery 
to centre, we at once see how this abnormal genesis of ideas 
results. As nervous discharges of all kinds are diffused 
and re-diffused until they affect the whole nervous system, 
we must regard every sensation, every thought, every 
emotion, as a propagator of disturbances, strong or weak, 
throughout the cerebral masses. The reverberations reach- 
ing plexuses in their ordinary states, draw from them but 
feeble reactions, and accompanying faint additions to the 
general body of consciousness. But when the reverbera- 
tions reach plexuses made unduly sensitive by the presence 
of much blood, the reactions of their elements are unduly 
strong — the gushes of nervous fluid hberated, escaping 
along the habitual lines of discharge, arouse the correlative 
states of consciousness not faintly but vividly ; and these, 
standing out from the background of consciousness, become 
the predominant thoughts and feelings. 

If these physical processes are extended to the whole 
brain, there result multitudinous vivid ideas not of one kind 
but of many kinds. All the cerebral plexuses being 
rendered by excess of blood unduly sensitive, as well as 
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initiators of uTiduly strong disturbances, consciousness be- 
comes a torrent of intense thouglits and feelings ; and if 
instead of congestion we bare inflammation, order and pro- 
portion among tbe thouglits and feelings are quite lost — 
there is delirium. 

§ 264. From temporary insanity, partial or general, of 
the kind caused by partial or general derangements of cir- 
culation, congestive or inflammatory, through the cerebral 
plexuses, we pass to the kind of permanent insanity that 
ensues when such derangements of circulation become per- 
manent. 

If nutrition of a cerebral plexus is much raised, or much 
altered in kind, by great excess of blood, the thoughts and 
feelings initiated are likely to be intensified to a degree 
that constitutes them illusions — ^we get monomania. Carry- 
ing out the analogy above indicated, we may say that as a 
touch on an inflamed surface of skin arouses as much feeling 
as a cut would ordinarily do ; so a hypermmic nervous 
plexus excited by some slight disturbance, reacts as 
violently as it would ordinarily do only after a very 
strong disturbance : the correlative psychical effect being 
the production of ideas that are unduly vivid — so vivid some- 
times as to be scarcely, if at all, distinguishable from per- 
ceptions. Supposing this state lasts, structural changes 
occur in ah the tissues implicated. Greatly exalting for a time 
the rate of molecular change, producing thickening and 
deposits, and leaving a degradation of structure inconsistent 
with the due discharge of function, the hyperacmia may, 
after making the correlative psychical states unduly vivid, 
end in enfeebling them — so entailing a changed form of 
mental affection. 

If a chronic vascular derangement, or derangement of 
nutrition otherwise caused, extends to many or ah. of the 
cerebral plexuses, general insanity would seem fairly in- 
ferable. Should it be said that a deviation from the normal 
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rate of tissue-met amorplio sis throughout the cerebrum at 
large, either by increase or decrease, would seem only to 
necessitate a corresponding exaltation or depression of all 
the mental powers, and not a derangement of them, I reply 
as before (§ 260) that derangement of them is implied by 
any disturbance of the ^proportions among the intensities of 
states of consciousness, and that such disturbance is caused 
by anything that modifies them all indiscriminately. If the 
strengths of the nervous discharges are so raised that those 
passing along the less permeable channels set up molecular 
changes, and arouse correlative feelings, almost or quite as 
strong as the sensations aroused by peripheral stimuli, the 
gradations that normally exist among states of consciousness 
in respect of their degrees of vividness and degrees of cohesion, 
are either destroyed or seriously altered — judgment beingper- 
verted to a proportionate extent. And a perversion of judg- 
ment 'will likewise result if, from an opposite physical cause, 
some of the states of consciousness become too faint or 
disappear. 

It is needful to add that though thus far chronic vascular 
derangements, and derangements of local nutrition entailed 
by them, have been named as causes of insanity, the implica- 
tion that they are the only causes is by no means intended. 
Effete matters may, if they accumulate in the blood, produce 
molecular disturbances in the nervous centres through which 
they are continually carried ; and molecular disturbances so 
set up will have for their concomitants disorders of the mental 
states. Or instead of a normal product of decomposition 
that has not been duly excreted, some introduced virus, or 
some morbid matter arising from constitutional disease, may, 
by thus acting as an irritant, perturb the ci^^rents of 
thoughts and feelings. That an impure blood is thus a pos- 
sible, and indeed a probable, cause of insanity, we find good 
reason for believing, ^ 

§ 265. For webringon a species of temporary insanity by 
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put tins* certain poisons into tlie blood. Substances Yrbick 
like opium and basbisb, exalt tbe rate of molecniar change 
in tlie iierYous centres, so intensify the feelings and ideas as 
to cause illusions. 

I need not follow out in detail the parallelism between th^ 
eSc'crs of increased pressure of nervous fluid produced bj 
these drugs and increased pressure otherwise produced. 
Here, as before, there is such exaltation of ideal feelings as 
brins-s them near to real feelings in distinctness; sucli 
stren^rthening of the relations among them as causes failing 
ineniories to arise with clearness ; such facility in the forma- 
tion of remote and complex connexions of thoughts as 
constitutes a transfigured imagination ; and such widening 
of consciousness as changes its quiet flow into a flood. 

One thing only will I draw attention to — the verificatioi 
yielded of a foregoing hypothesis respecting the genesis o: 

states of mind."” As a corollary from the laws of associa- 
tion translated into terms of nervous action, we concluded 
that when the pressure of nervous fluid is low, the diffused 
discharges will be so distributed that the faintly revivec 
feelings of pain will preponderate ; that when the nervous 
pressure is up to par, the aggregate of feelings indistinctly 
awakened, pleasurable and painful, will form a neutral com- 
pound ; and that when the pressure is high, the pleasurabh 
elements of consciousness, relatively as well as positively 
increased in their amount, will constitute a sense of happi- 
nes.s. Here it is to be observed that aid:ificial_ happiness ij 
produced by artificial increase of pressure. The delightfu 
re\ eries of the j)pium->eater constitute the temptation whicl 
he tiiids it so difficult to resist. And similarly with Indiai 
jiempy It is real happiness which is produced by hashish,^ 
says M. Moreau. 


§ 20o. To complete the outline of the evidence fiirnishec 
by abnormal variations, a few words must be added on th 
These change the nervous actions and 
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correspondingly^ cliange tlie states of mind. Are tlie cliangea 
they work interpretable as agreeing with, the foregoing 
general doctrine ? In great measure^ I thinks if not wholly. 

It is admitted as holding generally of these various agents 
— alcohok Bther^ chloroform^ nitrous oxide^ &c. — that when 
their anaestfietic effects begin^ the highest nervous actions 
are the first to be arrested ; and that the artificial paralysis 
implicates in descending order the lower,, or simpler^ or 
better-estabhshed nervous actions. Incipient intoxication 
shows itself in a failure to form involved and abstract rela- 
tion of ideas,, while it remains possible to form simpler 
relations. In the anaesthesia produced for surgical pur- 
poses^ we have less opportunity of observing that the like 
happens; but assuming that it does so, we find all the 
successive symptoms conformable in their order to the 
hypothesis. According to M. Plourens and Dr. Snow, as 
quoted and, on the whole, endorsed by Dr. Anstie, the 
aether-narcosis produces the loss of — 1. The local sensi-' 
bihty of extreme parts, and the control of certain muscles: 
situated in those parts. 2. The intellectual powers. 3. The* 
power of co-ordination of the locomotive organs generally.! 
4. The power of perceiving sensory impressions, even from 
parts httle removed from the spinal centres. 5. The power 
of breathing. 6. The movements of vegetative life — e.g., of 
the heart, intestines, &c.'’^ Here loss of the intellectual 
powers is placed after loss of sensibility of extreme parts ; 
but this discrepancy is due to the fact that paralysis of the 
higher intellectual powers, necessarily inconspicuous under 
the circumstances, is not specifically named, even where 
observable ; and that only when the perceptions become 
confused are the intellectual powers set down as lost. The 
experiments, both with ether and chloroform, show clearly 
that some incoherence of thought is the first noticeable effect. 

Making this correction of the statement, we may say that 
anaesthetics stop first the discharges along the incipient 
Lines of nervous communication ; next the discharges 
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along lines a little better formed ; and so on, until finally 
tbej stop tbe discharges along the fallj-established lines. 
Limiting onrselves for brevity to the two esitrenies, we see 
that on the one hand, incoherence among the more inYolwed 
thoughts implies that those least permeable channels of 
nervous discharge that have been formed by the compara- 
tively-few experiences of the individual, have become imper- 
meable j while, on the other hand, when the functions of the 
visceral nervous system cease, the implication is that dis- 
charges no longer pass even through those most permeable 
channels which have been inherited, in a ready-organized 
form, from an ancestry that runs back not simply through 
numberless individuals, but through numberless species. 

Though the effects of anaesthetics thus yield confirmation of 
the belief that lines of nervous communication become perme- 
able in proportion as the discharges through them are strong 
and frequent, they present some apparent obstacles to it. 
How is the preliminary stage of excitement, and even mental 
exaltation, reconcilable with the* argument ? How are the 
differential effects of different anaesthetics to be explained ? 
How does it happen that in some cases sensation is abolished 
while there continues some consciousness of things around ? 
I believe there are answers to these questions ; hut this 
general exposition would be too much encumbered by in- 
cluding them in it.* 

§ 267. I have reserved till the last what needs to be said 
in answer to objections which critical readers have probably 
made, now to one and now to another, of the several 
foregoing interpretations. This I have done with the inten- 
tion of ultimately pointing out that the interpretations 
;must he taken not separately but together. The many 
manses of variation at work, interfere with one another in 
J multitudinous ways and degrees — each is influenced by ail 
and all by each. 


See Appendix. 
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See Appendix. 
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EVIDENCE FROH ABNORMAL VARIATIONS. 

Dae co-ordiaation of any set of nervous disdiarges^ and 
production of tlie appropriate combination of mental states 
accompanying it^ depends^ primarily^ on tbe existence of 
fitly-organized nervous plexuses in fitly-adjusted molecular 
states ; and this pre-supposes that tbe approximately-adapted 
structures -wbicb tbe individual inberited^ have bad tbeir 
adaptation completed by bis own activities. It depends, 
secondarily, on tbe general supply of nervous fluid ; and the 
physical processes and accompanying psjT'cliical states will 
vary according as tbe pressure of nervous fluid is high, or 
moderate, or low. And it depends, tertiarily, on tbe extent 
to wbicb nervous fluid is being at tbe time drawn off by 
other discharges — to tbe viscera, to tbe muscles, or to other 
parts of tbe nervous system. Along with these general deter-*'? 
mining causes have to be taken into account many more 
special determining causes — tbe state of tbe blood as rich or 
poor, as well or ill serated, as freed or not freed from this or that 
waste matter; tbe state of tbe blood as containing morbid 
products or foreign substances ; tbe supply of blood to the 
plexuses concerned, which depends partly on habit, as in- 
volving frequent or infrequent action of them, and partly onj 
tbe character of tbe blood vessels, as contractile or tbe re- 1 
verse ; and, lastly, tbe state of these plexuses as modified j 
by chronic derangements of nutrition due to local inflamma-'’ 
tion and its sequelce. 

Eemembering that all these co-operative causes have to 
be taken into account, we shall, I think, see little difficulty 
in reconciling tbe various anomalies with the general 
principle set forth. 
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CHAPTER X. 


UESULTS- 

§ 268. A not nnsatisfactorj fulfilmeni} of the anticipation 
with which we set out has^ I think;, been reached. In the 
General Synthesis mental development;, traced up from its 
beginnings, was represented 'as a correspondence between 
inner and outer actions, that extends in Space and in Time, 
while it increases in Speciality, in Generality, and in Com- 
plexity. The Special Synthesis carried farther this interpre- 
tation of mental development, by showing how the advancing 
correspondence, when translated into the more familiar 
terms of Reflex Action, Instinct, Memory, Reason, Feeling, 
and Will, is comprehensible as a continuous process natu- 
rally caused. And in the Physical Synthesis just concluded, 
this continuous process naturally caused has been inter- 
preted as a cumulative result of physical actions that con- 
form to^lmoym^p^ 

j Xerve being supposed to have the molecular structure 

f md properties which, at the beginning of this work, we 
bund such numerous reasons for assigning to it ; we have 
nferred from established laws of motion, that the molecular 
hange wrought in it by every discharge it conveys, leaves 
ft in a state for conveying a subsequent like discharge with 

^ s resistance. This,_^being the uniyersal law of n ervou s 
fon, explains the iimversal law of intelHgeim In the 
•egoing chapters we have compared the various corollaries 
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of tlie one witli tlie various implications of tlie otlier ; and J 
we have found that^ from tlie simplest to the most complex' 
physical principle and psychical manifestation agree. * 
Regarding as superposed^ each on the preceding^ the struc- “ 
tural effects produced generation after generation and 
species after species^, we have formed a general conception 
of the manner in which the most complex nervous systems 
have arisen out of the simplest. Simultaneously^ we have ‘ 
been helped to understand more clearly the natures of the ^ 
various modes of consciousness — perceptions, ideas, emo-f 
tions, &c. And, by pursuing the reasoning to its remoter j 
consequences, we have found that both normal and abnormal ? 
variations of mental processes, even up to the changes of; 
mood accompanying bodily changes and the ecstatic feelings f 
aroused by certain drugs, are rendered comprehensible. 

The sufficiency of this general principle to account for the 
facts, can of course be alleged only on the assumptioD that 
changes wrought in nervous structures by nervous functions 
are inheritable. Tacitly throughout the divisions preceding 
it, andf avowedly throughout this Physical Synthesis, it has 
been taken for granted that from generation to . generation 
there descend alterations of structure; both of the kind called 
spontaneous, and of the kind arising from functional actions. 
Throughout the earlier stages of nervous evolution, a leading 
and perhaps most active cause, has been the survival of indivi- 
duals in which indirect influences have produced favourable 
variations of nervous structure. But throughout its later 
stages, the most active cause has been the direct production 
by functional changes of corresponding changes of nervous 
structure, and the transmission of these to posterity. Con- 
sidering how involved are the nervous systems ^f superior 
creatures, there apply here with especial force the reasons 
before given {Prmcijples of Biology § 166) for concluding 
that natural selection is an in adeguate cause of evolution 
where many co-operative parts have to be simultaneously 
modified ; and that in such cases the inheritance of func- 
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tionallv-produced modifications becomes tbe leading agency 
— survival of tbe fittest serving as an aid. 

But these processes of direct and indirect equilibration 
being postulated as acting on all organisms throughout all 
tiine^ vre see that joining with them the inferred effect of 
every nervous discharge upon every channel passed through;, 
■we get an adequate explanation of nervous evolution;, and 
the concomitant evolution of Mind. 

§ 269, ThuS;, then^ we are brought face to face with un- 
, mistahable materialism^,"’'^ will exclaim many a reader. 

I ThuS;, theU;, it is positively asserted that Mind is a growth^ 

I and that it grows after the same general method as does 
1 the meanest fungus or the most degraded worm. ThuS;, 

I then, we must infer that the profoundest intuitions of the 
f discoverer and the sublimest inspirations of the poet — the 
most abstract conceptions of the mathematician as well as 
the noblest emotions of self-sacrificing sympathy — are but 
properties of certain matters arranged in particular ways."’^ 

Notwithstanding the explanations that have been from 
time to time given, such will, I doubt not, be a frequent 
apostrophe. So favourite a mode of meeting the inferences 
dra'wn, is sure to be again employed ; though, as shown al- 
ready, it tells only against a doctrine that has been repudi- 
ated. The general relation between mental manifestations 
and material structures traced out in the foregoing chapters, 
has imphcations identical with, and no wider than, those 
which familiar experiences thrust upon us. That drowsiness 
impedes thinking, that wine excites or stupefies according 
to amount and circumstances, that great loss of blood 
produces i^mporary unconsciousness, and that th© un- 
consciousness of death results if breathing be stopped 
for a few minutes; are facts admitted by every one be 
his thecjry of things what it may. That you cannot 
get out of the undeveloped child, thoughts and feelings 
like those you get out of the developed man ; that the 
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idiot^ witli brain permanently arrested in its growth,,^ 
remains permanently incapable of any bat tbe simplest 
mental actions; are propositions not denied by tbe most in- 
temperate reviler of physiological psychology. Bat one who 
recognizes such facts and propositions^ is just as much 
chargeable with materialism as one who puts together facts' 
and propositions like those which constitute the foregoing 
exposition. Whoever grants that from the rudimentary 
consciousness implied by the vacant stare of the infant^ up^ 
to the quickly-apprehensive;, iai'-seeing^ and variously-; 
feelino* consciousness of the adult, the transition is through! 
slow steps of mental progress that accompany slow steps o4 
bodily progress^ tacitly asserts the same relation of Mind| 
and Matter which is asserted by one who traces out the evo-f 
lution of the nervous system and the accompanying evolu- i 
tion of intelligence^ from the lowest to the highest forms of i 
life. 

But^ as said here and before,, the supposed implication is 
not the true implication. Let me once more point out what 
the true implication is. By ^y of preparation^ however^ 
we will first observe how the above apostrophe might be 
met by those to whom it would be fitly addressed. 

§ 270. ‘'^Tour reproaches seem to me strangely inconsis- '| 
tent with your avowed behefs and sentiments/*’ might say the | 
materialist to his opponent. ^^Tou profess the profoundest 
reverence for the Creative Power^, from which you hold the ; 
Universe to have proceeded. Yet of the visible and tangible 1 
part of the Universe,, you speak in a way that would be ap- ? 
propriate were its origin diabolical ; and you taunt me be- J 
cause I recognize in that which you treat wiA so much ’ 
scorn^ powers no less marvellous than those manifested in 
the human mind. 

You see this piece of steel — cold, motionless? and^ as ^ 
you suppose^ insensitive to all that goes on around. An t 
artizan uses a portion of it for making the balance-wheel of I 
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a i;Yatcli. Immediately it proves itself modifiable by cbanges 
of temperature wbicb our dull senses fail to appreciate. 

■ Tlioiigb. by no direct measures can we detect an alteration 
, in tbe length of its beat ; yet^ indirectly^ by finding that it 
loses one beat in a hundred thousand^ we get proof that an 
: imperceptible increase in the molecular agitation propagated 
' to it by surrounding things^, has augmented its diameter and 
expanded all its parts in the same ratio. Take another bit 
of this same apparently inert substance ; shape it appropri- 
ately ; bring it under tUe influence of an adjacent magnet ; 
and throughout its mass there is wrought^ in some incom- 
prehensible way, an invisible change which enables it to do — 
what ? ^ To point north and south/ you say. Yes ; but to 

do far more than this. Its perturbations will now show to 
jan instructed eye, the rise and progress of a cyclone in 
the Sun. 

And what is the constitution of this seemingly-simple 
matter, which thus tells of things near and remote that re- 
• ’ main otherwise unknown ? In the minutest visible fragment 
j of it there are niillions ofi units severally oscillating with un- 
I imaginable speed ; and physicists show us that the ampli- 
tudes of their oscillations vary from moment to moment, 
I according as the temperatures of surrounding objects vary. 
Nay, much more than this is now inferable. Each unit is 
not simple but compound — not a single thing but a system 
of things. Spectrum-analysis has made it manifest that 
every molecule of this so-called- elementary substance is a 
cluster of minor molecules differing in their weights and 
rhythms. Such being the complexity of matters we lately 
tho Light simple, judge what is the complexity of matters 
we know as^compounds. In each molecule of an oxide or 
an acid, the chemist sees one of these systems united with 
one, two, three, or more systems of another kind that 
are simferly involved. Ascending to orders of com- 
pounds successively more heterogeneous, he finds him- 
self obliged to recognize molecular complexities unve- 
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presentable in tbonglit; until, on reaching organic matter, 
lie comes to molecules eacn of which (taking into aecouiit 
the composite nature of its so-called elements) contains 
literally more atoms than the visible heavens contains stars 
— atoms combined, system within system, in such ways that 
each atom, each system, each compound system, each 
doubly-compound system, has its motion in relation to the 
rest, and is capable of perturbing the rest and of being per- ^ 
turbed by them. 

^‘'This activity and this sensitiveness, which the investigator i 
marvels at the more the deeper his discoveries reach, is pqs- 1 
sessed in common by ponderable matter and by the seem-f 
ingly-imponderable matter jpervading space. That the ether,; 
so extreme in tenuity that we can scarcely represent it to 
ourselves as having materiality, is nevertheless composed of 
units which move in conformity to mechanical laws, is now a 
common-place of science. Hypothetically endowing these 
units with momenta, and assuming that in each undulation 
their courses are determined by composition of forces, mathe- 
maticians long ago found themselves able not only to inter- 
pret known properties of tbe light constituted by ethereal 
undulafions, but to assert that it had unobserved proper- 
ties; which were thereupon proved by observation to exist. 
Far greater community than this has been disclosed be- 
tween the ponderable and the imponderable : the activities 
of either are unceasingly modified by the activities of the 
other. Each complex molecule of matter oscillating as a 
whole — ^nay, each separate member of it independently 
oscillating, causes responsive movements in adjacent ethereal 
molecules, and these in remote” ones without limit; while, 
conversely, each ethereal wave reaching a -^composite 
molecule, changes more or less its rhythmical motions, as 
well as the rhythmical motions of its component clusters and 
those of their separate members. 

Nor do the revelations end here. The discovery that I 
matter, seemingly so simple, is in its ultimate structure so | 
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amazingly involved ; the discovery that^ while it appears to 
De inert, it is the seat of activities immense in quantity and 
complication ; and the discovery that its molecules, pulsat- 
ing with almost infinite rapidity, propagate their pulses into 
the all-surrounding ether which carries them through in- 
conceivable distances in infinitesimal times ; serve to intro- 
duce us to the yet more marvellous discovery that molecules 
of each kind are specially aifected by molecules of the same 
kind existing in the farthest regions of space. Units of 
sodium on which sunlight falls, beat in unison mth their 
kindred units more than ninety millions of miles off, by 
which the yellow rays of the Sun are produced. hTay, even 
this is a totally inadequate illustration of the sympathy dis- 
played by the matter composing the visible Universe. Q^he 
elements of our Earth are thus connected by bonds of inter- 
dependent activity, with the elements of stars so remote 
that the diameter of the Earth^s orbit scarcely serves as a 
unit of measure to express their distances. 

This, then, is the form of being you speak of so con- 
temptuously, And, because I ascribe to this form of being 
powers which, though not more wonderful than these, are 
more involved, you scowl at me. If, instead of saying that 
I degrade Mind to a level with Matter, you were to say that 
I elevate Matter to a level ^vith Mind, you would express the 
fact more nearly.*’'’ 

§ 271. Such we may imagine to be the reply of a mate- 
rialist of the cruder sort, who failed to present his belief 
ymder its right aspect. Let us now listen to one of the same 
general school, whom we may suppose to understand better 
the meanings of these truths which science has revealed. 

The name you give me is intended to imply that I 
identify Mind with Matter. I do no such thing. I identij^^ 
Mind ;withJMotion ; and Motion is inconceivable by us as in 
any sense material. Observe this^^^h-t. Now it is mo- 
tionless ; now I relax my grasp and it begins to move to- 
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unit of measure to express their distances. 

This, then, is the form of being you speak of so con- 
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powers which, though not more wonderful than these, are 
more involved, you scowl at me. If, instead of saying that 
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§ 271. Such we may imagine to be the reply of a mate- 
rialist of the cruder sort, who failed to present his belief 
.under its right aspect. Let us now listen to one of the same 
general school, whom we may suppose to understand better 
the meanings of these truths which science has revealed. 

‘■‘^The name you give me is intended to imply that I 
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wards the Earth. WTiat has suddenly entered into it ?| 
Though apparently unchanged in all its properties^ this^ or/ 
any other masSj needs but to have a quantity of motion im-' 
pressed on it by impact or otherwise, and it thereafter 
goes on changing its place in space at the same velocity ; so 
long as it meets with no other matter and has no other 
motion impressed on it. What is this source of activity ?: 
How does it dwell in the weight? and in what manner 
does it cause the weight to take every instant a new place ?i 
On the one hand, we cannot assert that Motion exists as a 
something separate from Matter ; since asserting this impliei 
that we can think of it as having independent attributes. Oh 
the other hand, we cannot assert that Motion has no separate 
existence ; since, if it has not, how can we think of it as^ 
transferred from one body to another ? Moreover, the ap^ 
pearance and disappearance of Motion raise the questions — I 
Where was it previously ? and 'where is it now ? When this 
weight falls, we have not only to ask — Whence has its motioit; 
come ? but when it strikes the pavement we have to ask — Toi 
what place has its motion gone ? Part of it was passed otf 
to the particles deranged by the blow ; part of it, transformed! 
into sound-waves, has been dispersed through the surround-l 
ing air ; and, even while I speak, part of it has already:; 
travelled millions of miles away in the shape of ethereal un- 
dulations. This Motion, then — now diffused and, impercep- 
tfble, now suddenly individualized and producing visible 
changes, now re-diffused in various forms and part of it ini- 
stantly transferred to immeasurable distances — is of a nature 
'^olly inscrutable ; an d if I identify Mind with it, I identify 
hPnd with something no less mysterious th|m. it se^^^ ^ 

You think of me as seeing no essential difference be- 
tween Mind and the material properties of brain. As well 
might I think of you as seeing no essential difference 
between music and the material properties of the piano 
from which it is evoked. Because you assert that music 
is produced from the piano, do you therefore assert any 
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kiii'iiip in nature between a piano-string and tlie £eri 
pulses it generates wben struck? Or do you tlierefo 
assert an identity between sucb. pulses and tlie rel 
tions ainons* tliem wliicb constitute cadences and ka 
in nies ? Xo more tlien do in asserting tke depen 
riiee of Mind on nervous structure;, assei't any kinship 
iititure between the matter of a nerve-cell and the actio; 
1 1 -at arise from it;, or betw^een these actions and tho 
r -Iarioiis among them which constitute thought. Do y< 
t Ir" o-t to the parallel because the piano remains silent t 
touched, while the brain acts without external help ? 
reply rhai in either case the power is derived from without, ai 
liiat the eliect of the structure is simply that of transformii 
it. As the motion given to an automatic musical instr 
meat passes through its specialized structure and comes o 
in the form of particular combinations of ®rial pulse 
simultaneous and successive ; so the motiou locked up in 
maAs food, added to that directly received through his sense 
is transformed while passing through his nervous system in 
those combinations of nervous actions which, on their su 
jective f-ices, are thoughts and feelings. 

^ But this analog V is far too rude to convey a true co 
‘cepiion. Not with sensible Motion, even though it be th 
pf the invisible air, has Mind any direct :..km^^ b 
I only with insensible Motion, of kinds incpnceivabiy mo 
icmbtle and Immeasurably more ^ rapid. Xot. to combj.n 
^undulations of ponderable substance, however rare, is Mil 
|to be assimilated y but only’ to combined undulations , 
Itlie all-pervading imponderable substance which we knc 
|:'f only by inference from their eifects. The activities of tl 
■imponderaiijle substance, though far simpler, and in tii 
i’cspect far lower, than the activities we call Min 
are at the same time far higher than those we ci 
Mind im respect of their intensity, their velocity, tht 
subtlety. What has been gained in adaptability h 
been lost in vivacity. Though Mind brings into adjustme 
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the apparatus Iby which certain ethereal undulations ema- 
nating from the Sun are brought to a focns_, yet Mind canno-c^ 
like these concentrated undulations, dissipate the diamond 
placed in that focus. Though Mind is capable of devising 
an electric telegraph, yet it remains wholly insensible 
to those slight molecular agitations on the other side of the 
Earth which transform themselves into sensible motions on 
this side. And now that the rates of our ideas and volitions 
have been measured, we learn that though thought is quick, 
light is many millions of times quicker. 

Your conception, 0 Spiritualist, is far too gross for me. 
I know not what may be the extent to which you have 
refined this creed which you inherit from aboriginal men. 
Disembodied spirit was conceived by your remote ancestors 
(as it is still conceived by various existing savages) as material 
enough to take part in battle, and even to be killed 
over again. Becoming less concrete and definite as know- 
ledge increased, the idea of a ghost continued, till quite 
modern days, to be that of a being which could causo alarm- 
ing noises and utter words. Even your quite-recent 
ancestors, transparent as they supposed the substance of a 
ghost to be, nevertheless supposed it visible. Possibly you 
have still further purified their belief. But whether you* 
confess it or not, you cannot think of disembodied spirit 
without thinking of it as occupying a separate place in 
space — as having position, and limits, and such mate- 
riality as is implied by limits. This idea, not commended to 
me by its genealogy, quite unsatisfactory in its nature, and 
vrholly unsupported by evidence, I cannot accept. Mind. 

I identify with that which js not relatively imm^^ 
but absolutely immaterial. It has not even the ix^nnceivablj 
refined" materiaiity of the ether which fills what you call 
empty space; but it is assimilable to the activities mani- 
fested by this " ether, as wed . as by_alh sensible Qf 

being. Everywhere in unceasing influx and efflux, it is 
that which is for ever dissolving and re-formiug sensible ex- 
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istelices of all orders — organic and inorganic. Pervadinc 
alike tke snace wMcIl is occupied and the space which seenn 
to ns unoccupied, it gives to the ponderable substance fillin,£ 
the one its powers of action and reaction, and to the 
imponderable substance filling the other its powers o: 
coiivevino* actions and reactions from one body to another. Sc 
that when there happens some vast catastrophe like that o; 
which the star near s Coronce was lately the seat, it is at once 
the anent bv which the transformation is wrought and the 
as^ent bv which is conveyed, with almost infinite speed 
through the Universe, the resulting tremor felt on the sur- 
iliees of its countless worlds 

§ 272. Comparatively consistent as is this answer, and 
servino* thousrh it does to throw back with added force the 
reproaches of the spiritualist, it is not the answer to be here 
iriven. In the closing paragraphs of First Principles ^ and 
again in the earher parts of the present work, the position 
taken was, that the truth is not expressible either by Mate- 
rialism or by Spiritualism, however modified and however 
refined. Let me now, for the last time, set forth the ulti- 
mate implications of the argument running through this 
volume, as well as through preceding volumes. 

Carried to whatever extent, the inquiries of the psycho- 
I logist do not reveal the ultimate nature of Mind; any more 

i than do the inquiries of the chemist reveal the ultimate 
^ nature of Matter, or those of the physicist the ultimate 
I nature of Motion, Though the chemist is gravitating 
* towards the behef that there is a primitive atom, out of 
which by variously-arranged unions are formed the so- 
called elements, as out of these by variously-arranged 
unions are formed oxides, acids, and salts, and the multi- 
tudinous more complex substances ; yet he knows no more 
than he*did at^first about this hypothetical primitive atqm. 
^And similarly, though we have seen* reason for thinking 
I that there is a primitive unit of consciousness, that sensations 
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of all orders are formed of suck units comkined in various 
relations^ that bj the compounding of these sensations 
and their various relations are produced perceptions and 
ideas^ and so on up to the highest thoughts and emotions ; 
yet this unit of consciousness remains inscrutable. Suppose 
it to have become quite clear that a shock in consciousness 
and a molecular motion^, are the subjective and objective 
faces of the same thing ; we continue utterly incapable of 
uniting the two^ so as to conceive that reality of which they 
are the opposite faces. Let us consider how either face 
is framed in our thoughts. 

The conception of a rhythmically-moving mass of sensible 
matter^ is a synthesis of certain states of consciousness that 
stand related in a certain succession. The conception of a 
rhythmically-moving molecule;, is one in which these states 
and their relations have been reduced to the extremest 
limits of dimension representable to the mind;, and are then 
assumed to be further reduced far beyond the limits of re- 
presentation. So that this rliythmically-moving molecule, 
which is our unit of composition of external phenomena, is : 
mental in a three-fold sense — our experiences of a rhythm i-] 
cally-moving njj:SS, whence the conception of it is deriyed, 
are states of mind, having objective counterparts that are un- 
known ; the derived conception of a rhythmically-moving 
luolecule, is formed of states of mind that have no directly- 
presented objective counterparts at all ; and when we try to 
think of the rhythmically-moving molecule as we suppose it 
to exist, we do so by imagining that we have re-represented 
these representative states, cn an infinitely-reduced scale. 
J50.that the Unit out of which we build pur interpretation of 
material phenomena, is^ triply ideal. 5 ' ' 

On the other hand, what are we to think of this ideal 
unit, considered as a portion of Mind? It arises, as we 
have seen, by synthesis of many feelings, real arsd ideal, ^ 
and of the many changes among them. What are feelings ? 
What is changed ? And what changes it ? If to avoid 
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obvious implications of a materiality^ we call eacli 
element of tbis ideal nnit^ a state of consciousness^, 
we only get into other similar implications. The con- 
ception of a state of consciousness implies the con- 
ception of an existence which has the state. When 
on decomposing certain of our feelings we find them 
formed of minute shocks^ succeeding one another with 
different rapidities and in different combinations ; and 
when we conclude that all our feelings are probably formed 
of such units of consciousness variously combined^ we are 
still obliged to conceive this unit of consciousness as a 
change wrought by some force in something. 'No effort of 
imagination enables us to think of a shocks however minute^ 
except as undergone by an enti^. We are compelled^ 
therefore^ to postulate a substance of Mind that is 
affected^ before we can think of its affections. But we 
can form no notion of a substance of Mind absolutely 
divested of attributes connoted by the woi'd substance; 
and all such attributes are abstracted from our experiences 
of material phenomena. Expel from the conception of 
^dind every one of those attributes by which we distinguish 
an external something from an external nothings and the 
conception of Mind becomes nothing. If to escape this 
difficulty we repudiate the expression state of con- 
sciousness/^ and call each undecomposable feeling a con- 
sciousness/^ we merely get out of one difficulty into another. 
A consciousness;, if not the stote of a thing is itself a things 
And as many different consciousnesses as there are^ so many 
different things there are. How shall we think of these so 
many independent thingS;, having their differential charac- 
ters;, wheu^we have excluded all conceptions derived from 
external phenomena? We can think of entities that differ 
from one another and from nonentity, only by bringing 
into oifr thoughts the remembrances of entities which we 
distinguished as objective and material. Again, how are 
we to conceive these consciousnesses as either being 
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clianged one into anotlier or as being replaced one bj 
another ? We cannot do this without conceiving of cause; 
and we know nothing of cause save as manifested in 
existences we class as material — either our own bodies or 
surrounding things. 

See then our predicament. We can think of Matter only 
in terms, of Mind. We can think of Mind only in terms of 
Matter. When we have pushed our explorations of the 
first to the uttermost limits we are referred to the second 
for a final answer ; and when we have got the final answer 
of the second we are referred back to the first for an inter- 
pretation of it. We find the value of x in terms of ij ; 
then we find the value of y in terms of x ; and so on we 
may continue for ever without coming nearer to a solution. 
The antithesis of sul^ect and obi^ct, never to be trans- 
cencte.d while consciousness jast^ renders impossible _ all 
knowledge of that Ultimate Reality in which subject aiM 
object are united. 

§ 273. And this brings us to the true conclusion implied/ 
throughout the foregoing pages — ^the conclusion that^t is*:l 
onejrnd I^aliW which is manifested to|;' 
us suhjeQfiyely and ohjec-tivMy- For while the nature o\ 
that which is manifested under either form proves to h€r 
inscrutable^ the order of its manifestations throughout 
mental phenomena proves to be the same as the order of its J 
manifestations thi'oughout all material phenomena. 

The Law of Evolution holds of the inner world as it does 
of the outer world. On tracing up from its low and vague 
beginnings the intelligence which becomes so marvellous 
in the highest beings^ we find that under what^er aspect 
contemplated^, it presents a progressive transformation of 
like nature with the progressive transformation we trace in | 
t he Univ erse as a whole^ no less than in each of itS parts. | 
if we study the development of the nervous system, we see itf 
advancing in integration, in complexity, in definiteness. If ^ 
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we turn to its functions^ we find tlieso similarly sliow an ever- 
increasing inter-dependencej an augmentation in number and 
; heterogeneity;, and a greater precision. If we examine tlie 
relations of tliese functions to the actions going on in tlie 
world aroundj we see that the correspondence between 
them progresses in range and amount;, becomes continually 
:more complex and more special^ and advances through 
differentiations and integrations like those everywhere 
going on. And when we observe the correlative states of 
consciousness;, we discover that these_, toO;, beginning as 
^simple;, vaguC;, and incoherent^ become increasingly-nume- 
:rous in their kinds^ are united into aggregates which are 
|larger; more multitudinous, and more multiform, and even- 
Itually assume those finished shapes we see in scientific 
i generalizations, where definitely-quantitative elements are 
co-ordinated in definitely-quantitative relations. 

Such are the results of a synthesis which we shall pre- 
sently find verified by analysis. These are the conclusions 
to which Objective Psychology has brought us ; and these 
are the conclusions to which we shall find ourselves led by 
that Subjective Psychology to which we now pass. 
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APPEKDIX. 



OIs^ THE ACTIONS OF AHiESTHETICS AND NARCOTICS. 


While omitting them from the text, 1 cannot refrain from here 
appending certain conclusions respecting the actions of Anesthetics 
and Narcotics, to which I have been led while seeking an explanation 
of the anomalies referred to. 

It is commonly supposed that these agents have special relations 
to nervous tissue, rather than to other tissues ; and, because of the 
different effects they work, it is even assumed that some of them 
have elective affinities for the matter composing certain nervous 
centres rather than for that composing others. This last supposi- 
tion, made without other warrant than that it renders certain of the 
facts intelligible, must be carried much further to account for all the 
facts. As the same iin^sthetic does not act in the same way on all 
persons, but here affects one centre more and here another, it must 
be assumed that the chemical compositions of these centres are in 
such cases interchanged — nay, as one drunken man becomes morose 
while another becomes affectionate, it must be supposed that different 
parts of the cerebral hemispheres have in such cases interchanged 
their chemical compositions. Nor is even this the extreme of the 
difficulty. F or since in the same individual, the same quantity of 
the same anaesthetic will produce quite different effects in different 
states of the circulation ; the hypothesis requires us to suppose that 
these contrasts of chemical composition among the nervous centres 
interchange from hour to hour. 

If instead of a gratuitous assumption that leaves many of the effects 
unaccounted for, we make an assumption that is not gratuitous and 
renders the facts, general and special, intelligible, there cannot be a 
doubt which of the two is preferable. Setting out, then, with the 
generalization that these various substances that affie«t the nervous 
system — the vegeto-alkalies, the alcohols and ethers, nitrons oxide, 
ammonia, arsenic, the mineral acids, &c. — are substances that pro- 
duce changes in albuminous matters, let ns consider how their 
respective effects will be modified by the various condiMons under 
which they act. Agents having powerful affinities for components of 
ihe tissues and fluids, given in small quantifies to avoid destruction 
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of the membranes can scarcely reach the nervous system in uncom- 
bined states ; and may be expected to work their respective effects 
through the instrumentalities of the compounds they have formed. 
The most conspicuous effects will be wrought by those agents 
which, while they can produce molecular changes in albuminous 
substances, have not such powerful afhnities for them, or for their 
elements, as to be arrested on their way to the nervous system. The 
antesthetics and narcotics may fairly be regarded as fulffUing this 
requirement. So much being premised, let us ask what will be the in- 
fluences of such substances carried indiscriminately through the body 
and acting indiscriminately on the tissues. If a blood-corpuscle, or 
a bile-cell, or a particle of mucous membrane, is affected by ether 
or by opium, and changed isomerically or otherwise, the implied 
molecular disturbance works little or no effect on the body at large, 
in the absence of a channel through which the disturbance can be 
conducted. But if the ether or opium affects a molecule 
of a nerve-corpuscle, the line of isomerically-clianging molecules 
connected with the nerve-corpuscle, conveys the disturbance to some 
remote place ; whence, by diffusion and re-diffusion. it is carried 
through the nervous system as a whole. That is to say, we need 
not suppose the anaesthetic or narcotic to have more affinity for 
the protein-substance of nerve-corpuscle or nerve-fibre, than for the 
other forms of protein-substance it comes in contact with ; but its 
effect is comprehensible as resulting from the structural relations of 
neiwe-corpuscie and nerve-fibre. 

Carrying with us this conception, and not assuming that the 
anaesthetic or narcotic has any elective affinity for the matter of one 
nerve-corpuscle rather than for that of another, or for nerve- 
corpuscle rather than for nerve-fibre, let us consider what further 
differences in its actions will be entailed by further differences in the 
conditions of the parts. W e have experimental proof that an agent 
which arrests the function of nerve, serves at the moment of its 
action to excite nerve. If nerve is cut in two, or constricted by a 
ligature, or seared, or touched by a powerful acid, it is, in the act 
of being incapacitated, made to convey a strong discharge. We 
have reason to expect, then, that whatever agent so acts on nerve- 
substance as to disable it, will, in working the implied molecular 
change, cause a molecular disturbance constituting excitement. To 
understand fully, however, why stimulation precedes narcosis, we 
must observe %e different relations of nerve-corpuseles and nerve- 
fibres to the blood. 

As pointed out when treating of the nervous system, its vescicular 
tissue is far more vascular than its fibrous tissue; and further, 
while the Matter of nerve- vesicles is so arranged as to offer the least 
possible obstacle to the reception of fluid from the adjacent 
capillaries, the matter of nerve-fibres is shielded by a medullary 
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sheath. Hence, when any agent capable of so changing the mole 
cular state of nerve-matter as to arrest its function, is carried into 
the blood, it first acts on the nerve-corpuscles. Each change produced 
in one of these (be it the decomposition of a molecule or, as is more 
probable, the isomeric transformation of a molecule) implies a disen- 
gagement of molecular motion, that is immediately propagated along 
the connected nerve-fibres, and excites the parts to which they run. 
Every nerve-corpuscle being thus quickly acted upon, and emitting 
successive discharges as the successive molecular transformations are 
wrought in it, there results a general exaltation of state ; as shown 
physically in the invigorated pulss and contractions of the muscles, 
and as shown psychically in the rush of vivid ideas and intensified 
feelings. But what is taking place with the rest of the nervous 
system ? While some molecules of alcohol or ether or chloroform, 
as the case may be, have thus quickly passed from the closely- 
adjacent capillaries into the almost naked matter of the nerve- 
corpuscles, other such molecules are elsewhere on their way through 
the outer coats of the nerve-tubes and the medullary sheaths within 
these ; and they presently reach the bundles of fibrill® forming the 
axis-cylinders. It may bo concluded that the isomeric changes 
they immediately begin to produce in these, at first add to the 
general excitement. Though each molecule changed is thereafter 
incapacitated for taking part in the transfer of a nerve-wave ; yet 
in the act of being changed, it becomes itself the initiator of a 
nerve- wave. Be tlhs as it may, however, we must infer that as the 
anifisthetic invades a nerve-fibre more and more, a greater and 
greater number of its molecules are rendered unable to transfer a 
wave of the peculiar isomeric change which constitutes a nervous 
discharge ; and, eventually, the fibre becomes impermeable. 

Observe, now, the several implications. We have first an explana- 
tion of the fact that, other things being equal, the longer nerve- 
fibres become impermeable sooner than the shorter. Assuming, as 
we may fairly do, that all the nerves conveying sensations of touch 
ar e equally permeable, it will naturally happen that at the expira- 
tion of a given interval, the probability that a nerve-fibre has been 
at some part of its course invaded by the anaesthetic, will be greater 
if the fibre is long than if it is short. Hence the fact that anaes- 
thesia occurs first in the hinder extremities ; and that parts of the 
surface nearer to the nervous centres lose their sensibility later. ^ 

We are enabled also to account for those diversities of results 
produced by different doses and by the same dose under different 
conditions. Reaching easily the vescicular elements of the nervous 
system, and with more difficulty the fibrous elements, a small 
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* It is true that, according to Dr. Anstie, dogs and rats experimented upon, 
early lose sensation in tbe muzzle ; hut here the natural anaesthesia due to the 
coldness caused by constant evaporation, aids the artificial anseothesia. 
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quantity of one of these substances introduced into the blood, will 
have a stimulating effect little if at all qualified by the anesthetic 
effect. Obviously, too, the conflict between these opposite actions 
— the one tending to increase the genesis of nervous fluid and tue 
other tending to block up the channels for its discharge — will, 
other things equal, end in predominance of the one or the other 
according to the state of the circulation, general or local If the 
blood is rapidly propelled, so as to bring to the nervous centres an 
abundant supply not only of the exciting agent but of the materials 
which further waste and repair, the increased iimount of nervous 
fluid generated, may more than compensate for decrease in the 
facility of its transfer along the nerves ; and this may especially l.>e 
expected to happen where, in addition to an active general circula- 
tion, the circulation through the brain as a whole, or through some 
of its plexuses, is much exalted. On the other in;nd, as the anaes- 
thetic, once diffused through the system, will invade the nerve-fibres 
in mnch the same way whether the blood moves slowly or quickly, 
there will, when it moves slowly, result an impedinient to nervous 
discharge without any augmented pressure of nervous fluid, and 
hence the sedaiive influence will predominate. The contrasts be- 
tween different persons, and different states of the same person, as 
affected by these agents, thus become intelligible. 

‘‘ But how are we to explain the unlike effects produced on the 
nervous system by unlike agents 1 Should not all anaesthetics and 
narcotics have the same effects'? ” I reply in the first place, that 
nmcli as these various agents, swallowed or inhaled or injected, 
differ in their minor results, they do agree iu their major results, as 
being excitants or sedatives according to circumstances, and as 
habitually producing exaltation of function before depression of 
function, when the dose is sufficient to produce depression. In the 
second place, 1 reply that while there are doubtless many more 
special causes of differences in their actions, there is one conspicu- 
ous general cause — their greater or less molecular mobility, and con- 
sequent greater or less diffusibility through the tissues. From this 
arises the generic contrast between the actions of anaesthetics and 
narcotics. As compared with the vegeto-alkalies, &c., the 
alcohols, ethers, &c., are substances of much lower molecular com- 
plexiiy, which show by their readiness to assume the gaseous form 
how much more diffusible they are. Bearing in mind the researches 
of Prof. Graliam, we may fairly infer that molecules of nitrous 
oxide, or ether, or chloroform, pass through the walls of the blood- 
vessels and the protective coats of the nerve-fibres, much more 
rapidly th^ do molecules of morphia, or of that component to 
which hashish owes its power. And if so, it must naturally happen 
that while the stimulant effects of the anesthetics will be very 
quickly shown and soon followed by the paralyzing effects, the 
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stimulant effects of tlie narcotics, less quickly shoTU, 'will be less 
quickly followed by the paralyzing effects. It may be suspected, 
too, that among the an esthetics themselves and among the nar- 
cotics themselves, many such unlikenesses of action must result 
from unlikenesses of diffusibility. Indeed, suspicion rises almost to 
certainty on remembering how the most diffusible anaesthetics not 
only rapidly act but rapidly cease to act, in consequence of their 
speedy elimination from the system. 

It is quite possible, then, that the various effects worked by these 
various agents, all result from specialities of co-operation among the 
many factors. Let me briefly enumerate these factors: — 1. The 
place at which the agent is absorbed, and the consequent ability of 
the agent to act on some parts of the nervous system sooner than on 
others. 2. The rapidity of absorption ; which, if great, will make 
possible a marked local effect before a marked general effect. 3. The 
quantity absorbed, as sufficient to act cn nerve-vesicle without 
appreciably affecting nerve-fibre, or as sufficient to appreciably 
affect both. 4. The relative molecular mobility of the agent. 
5. Its chemical relations to the blood, (a) as affecting its power 
of carrying gases, (b) as affecting its various components in such 
ways as to aid or hinder waste or nutrition. 6. Its chemical 
relations to the substances passed through (more especially to the 
medullary substance covering nerve-fibre) which will aid or hinder 
its paralyzing effect. 7. The general state of the circulation. 
8. The state of the circulation in each nervous centre, as ordinary 
or as excited by function. 9. The characters of the nerve-fibres 
acted upon, as differing (a) in length, (b) in ability to convey 
discharges with facility, (c) in amount of protective covering, (d) 
in proximity to many or few capillaries. Here, then, are a dozen 
factors, the co-operation of which will not be the same in any two 
cases ; and unlike primary combinations of them may cause end- 
lessly-varied secondary combinations — as when, for example, the 
vaso-motor nerves of one centre are acted on sooner than on those 
of another, thus complicating the effects by altering the relative 
supplies of blood to these centres. It is not necessary, then, to 
assign elective affinities for special centres as the only possible 
causes of the special effects. This hypothesis should, I think, be 
resorted to only when other modes of interpretation are proved 
inadequate. 
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CONSCIOUSNESS UNUEE CHLOROFORM. 


A UxivERSiTY graduate whose studies in Psychology and Philo- 
sophy have made him an observer able to see the meanings of his 
experiences, has furnished me with the following account of the 
feelings and ideas that arose in him during loss of consciousness and 
during return to consciousness. My correspondent, describing 
himself as extremely susceptible to female beauty, explains that 
^‘the girl” named in the course of the description was an unknown 
young lady in the railway carriage which brought him up to town 
to the dentist’s. He says his system resisted the influence of 
chloroform to such a degree, that it took twenty minutes to produce 
insensibility : the result being that for a much longer time than 
usual he underwent partial hyperje^sthesia instead of anaesthesia. 
After specifying some dreadful sensations which soon arose he goes 
on to say : — * * * j began to be terrified to such 

a wonderful extent as I would never before have guessed possible. 

I made an involuntary efl:brt to get out of the chair, and then— 
suddenly became aware that I was looking at nothing : while 
taken up by the confusion in my lungs, the outward things in the 
room had gone, and I was ‘‘alone in the dark.” I felt a force oc 
my arm (which did not strike me as the siijspeon’s “hand^” but merely 
as an external restraint) keeping me down, and this was the last 
straw which made me give in, the last definite thing (smell, sound, 
sight, or touch) I remembered outside my own body. Instantly I 
was seized and overwhelmed by the panic inside. I could feel 
every air-cell struggling spasmodically against an awful pressure. 
In their struggle they seemed to tear away from one another in all 
directions, and there was universal racking torture, while meantime 
the common foe, in the shape of this iron pressure, kept settling 
down with more and ,more irresistible might into every nook and 
crevice of the scene. My consciousness was now about this : I was 
not aware of anything but an isolated scene of torture, pervaded by 
a hitherto unknown sense of terror (and by what I have since learnt 
is called “the unity of consciousness:” this never deserted the 
scene, even down to the very last inaudible heart-beat). Yet I call 
it a “ scene,” because I recognized some different parts of my body, 
and felt that the pain in one part was not the same as that in 
another. Meanwhile, along with the increased intensity of convul- 
sion in lungs, an element of noise had sprung up. A chaotic 
roaring ran through my brain, innumerable drums began to beat far 
inside my ear, till the confusion presently came to a monstrous 
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thudding, every thud of which wouuded me like a club falling 
repeatedly on the same spot. * * 

From this stage my lungs ceased to occupy me, and I forget how 
the struggle finished. There was a sense of comparative relief that, 
at any rate, 07ie force was victorious, and the distraction over ; the 
strange large fright that had seized me so entirely when I felt 
myself ensnared into dark suffocation was now gone also, and there 
was only left the huge thudding at my ears, and the terribly 
impetuous stroke of my heart. The thudding gradually got less 
acutely painful, and less loud; I remember a recognition of satis- 
faction that one more fearful disturbance was gone. But, while tlie 
thunder in my ear was thus growing duller, all of a sudden my 
heart sprang out with a more vivid hash of sensation than any of 
those previous ones.* The force of an express engine was straining 
there, and like a burning ball it leapt from side to side, faster and 
faster, hitting me with such a superhuman earnestness that I felt 
each time as if the iron had entered my soul, and it was all over with 
me for ever. (Not that was now any more than this burning- 
hot heart and the walled space in which it was making its strokes: 
the rest of “me” had gone unobserved out of focus.) Every 
stroke produced exquisite paiu on the flesh against which it beat 
glowing, and there was a radiation, as from a molten lump of metal 
between enclosures. Presently the unbearable beat got less, and 
there was nothing remaining except a pendulous movement, 
slackening speed, and not painful. Of nothing beyond was I 
conscious but this warm body vibrating : not a single other part of 
me was left, and there was not a single other movement of any sort 
to attract my attention, A fading sense of infinite leisure at last, 
in a dreamy inaudible air ; then all was hushed out of notice. 

^ * There was the breaking of a silence that might have 

been going on for ever in the utterly dark air. An undisturbed 
empty quiet was everywhere, except that a stupid presence lay like 
a heavy intrusion somewhere, — a blotch bn the calm. This blotch 
became more inharmonious, more distinctly leaden ; it was a heavier 
pressure, — it is actually intruding further, — and before almost there 
was time to wonder feebly how disagreeable was this interruption 
of untroubled quiet, it had loomed out as something unspeakably 
cruel and woeful. For a bit there was nothing more than this 
profoundly cruel presence, and my recognition* of it. It seemed 
unutterably monstrous in its nature, and I felt it iilve some super- 
human injustice; but so entire had been the still rest all round 
before its shadow troubled me, that I had no notion of making the 
faintest remonstrance. * * * It got worse. ^ * 

Just as the cruelty and injustice became so unbearable that I hardly 

* If there were a noun belonging to the verb *'To be aware of/’ Ube 
“recognition" to “recognize," it would be the one to use here. 
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could take it in, suddenly it came out a massive, pulsating pain^ 
and I was all o^er one tender wound, with this dense pain probing 
me to my deepest depths. I felt one, sympathetic body of atoms, 
and at each probe of the pain every single atom was forced by a 
tremendous pressure into all the rest, while everyone of them was 
acutely tender, and shrank from the wound — only there was nowhere 
to shrink. A little before, I had merely felt the cruel element, in 
helpless p'cissivity ; now, a still more crushing probe came ; for an 
iii'itant it forced all my atoms into one solid steel-mass of intense 
agony — then, when things couldn't go much further, and all must 
be over, a sense of reaction emerged ; there was a loosening, and I 
was urged into relief by uttering from my very depths, what seemed 
not so much (at first) a piteous remoustrance as a piteous express- 
ion” (like an imitation) of the pain: in fact, the sense of woe had got 
also outside,^ and I heard it, a very low, infinitely genuine, moan. 
^ ^ The next second there was a change : hitherto it had been 

partout — now there came a quick concentration, the pain all ran 
together (like quicksilver), and 1 suddenly was aware that it was 
(localized) up on the right ; while, simultaneously with this recogni- 
tion of locality, a feeling of incipient resistance began to be in other 
IKirts (not that I felt them except just as other parts) of me from 
’vhich the paiu had receded. The pain itself was no less intense, 
rather more vivid, only I seemed to take it in a more lively manner : 
my uttering of a moan was no longer a mere faithful representation 
out into the air of what was inside me, but I had a slight sense of 
making an appeal for sympathy : to whom or to what I did not know, 
for there was no one or anything there. I was just going to utter 
a yet louder moan — as a fresh fearful imposition of force plunged 
into me — when, there in frout of me, to the left of my pain, was 
that girl, with those lovely ankles, and the graceful Zingari brown 
stockings. * * x felt, as distinctly as if some had told me 

aloud, that I would not make any cry, that it was not the thing. 

Now came an agonizing cold wrench, and two or three more 
successively, in such a hideously rough fashion, that the girl went, 
and everything was tortured out of me but the darkness and the 
gigantic racking swaying torture which was excruciating my right 
side. An iron force like a million-horsepower had hold of me, and 
I was being palled upwards and out of where I was, while I myself 
seemed anothqi: million-horsepower which would not be pulled : the 
pain was something to be remembered But up I came, the dark- 
ness got denser (I went so fast) ; it was vibrating, the dense agouy 
vibrated faster ; I was quivering, struggling, kicking out ; every- 
thing was #1 convulsion of torture, my head seemed to come to the 
surface, a glimpse of light and air broke on the darkness, voices 
came through to me, aud words; I recognized that a ‘‘tooth'' was 
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being slowly twisted out of my jaw, then I groaned imploringly, in 
true earthly style, as if this was too much, and I ought to be let 
alone now I was getting my ‘‘head” out; then I swallowed in 
air, made an exertion with my “ chest,” found my “ arms ” were 
pressing something hard, grasped the chair,” and pushed myself 
up out in bewildered light, just as the dentist threw away the 
second right molar from the upper jaw. 

Concerning this account it may be remarked, on the one hand, 
that the higher consciousness seems not to have been wholly 
abolished ; since there remained certain emotions and certain most 
general ideas of relation to objective agents. On the other hand it 
is to be doubted whether the partial consciousness which the 
narrator bad during anesthesia, is not, in the description, ektd out 
ill some measure by the ideas of his recovered consciousness carried 
back to thorn. Be this as it may, however, it is clear that certain 
components of consciousness disappeared and others became 
extremely vague, while a remainder continued tolerably distinct. 
And there is much signiticance in the relations among them : — 
1. There ceased earliest the sensations derived from the special 
senses; then the impression of force acting on the body from 
without ; and, simultaneously, there ceased the consciousness of 
external space-relations. 2. There remained a vague sense of rela- 
tive position within the body; which, gradually fading, left at last 
only a sense of those space-relations implied by consciousness of the 
heart’s pulsations. 8. And this cluster of related sensations 
produced by the heart’s action, finally constituted the only remain- 
ing distinct portion of the Ego. 4. In the returning consciousness 
we note first a sense of pressure somewhere : there was no con- 
sciousness of space-relations within the body. 5. The consciousness 
of this was not a cognition proper. In an accompanying letter my 
correspondent says of it: — “ ‘Recognition’ seems to imply install- 
ation in some previously-formed concept (talking in the Kantian 
way), and this is just what was not the case : ” that is, consciousness 
was reduced to a state in which there was not that classing of 
states which constitutes thought. 6. The pain into which the 
pressure was transformed was similarly universal instead of local. 
7. When the pain became localized, its position in space was 
vague : it was “ up on the right.” 8. Concerning the apparition 
of “the girl,” which, as my correspondent r6markS|j seems to iiave 
occurred somewhat out of the probable order, he says, in a letter: 
— “I did not recognize her ‘under any concept’ — what I saw 
seemed to be almost unassisted intuition in the Kantian sense.” 
9. The localization of tlie pain was at first the least poisible — the 
consciousness was of that part versus all other parts unlocalized. 

These experiences furnish remarkable verifications of certain 
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doctrioes set forth in this work. This degradation of consciousness 
by chloroform, abolishing first the higher faculties and descending 
gradually to the lowest, may be considered as reversing that 
ascending genesis of consciousness which has taken place in the 
course of evolution; and the stages of descent may be taken as 
showing, in opposite order, the stages of ascent. It is significant, 
therefore, that impressions from the special senses ceasing early, 
leave behind as the last impression derived from without, the sense 
of outer force conceived as opposed by inner resistance ; for this we 
saw to be the primordial element of consciousness. (§ 347.) Again, 
the fact that the consciousness of extefnal space disappeared sinmi- 
taueously with the consciousness of external force, answers to the 
conclusion drawn that space-ideas are bnilt out of experiences of 
resistant positions, the relations among which are measured by 
sensations of ‘muscular effort. (§§ 343, 348.) Further there is 
meaning in the fact that a vague sense of relative position within 
the body survived; since we concluded that by mutual exploration 
there is gained that knowledge of the relations among the parts 
of the body, which gives measures through which the developed 
knowledge of surrounding space is reached. (§§344,345.) Once 
more we get evidence that the Ego admits of being progressively 
shorn of its higher components, until, finally, the sensations pro- 
duced by the beating of the heart, remain alone to constitute the 
conscious self : showing in the first place, that the conscious self 
at any moment is really compounded of all the states of conscious- 
ness, presentative and representative, then existing (§219), and 
showing, in the second place, that it admits of being simplified 
so far as to lose most of the elements composing the consciousness 
of corporeal existence. Whence it is inferable that self-conscious- 
ness begins as a mere rudiment consisting of present sensations, 
without past or future. . Lastly, we have the striking testimony 
that there exists a form of consciousness lower than that which 
the lowest kind of thought shows us. The simplest intellectnal 
act implies the knowing something as such or such — implies the 
eonsciousness of it as like something previously experienced, or, 
otherwise, as belonging to a certain class of experiences. But we 
here get evidence of a stage so low that a received impression 
remains in consciousness unciassed : there is a passive reception 
of it, and an absence of the activity required to know it as such or 
such. ^ 
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the facts as abstracted and classified, and a mass of quotations and abridged abstracts other- 
wise classified, on which the statements contained in the Tables are based. The condensed 
statements, arranged after a uniform manner, give, in each Table or succession of Tables, 
the phenomena of all orders which each soci'^ry presents — constitute an account of its mor- 
phology, its physiology, and (if a socien’- having a known history) its development. On the 
other hand, the collected Extracts, serving as authorities for the statements in the Tables, are 
(or, rather will be, when the Work is complete) classified primarily according to the kinds of 
phenomena to which they refer, and secondarily according to ihe societies exhibiting these 
phenomena; so that each kind of phenomenon as it is displayed in all societies, may be 
separately studied with convenience. 

In further explanation I may say that the classified compilations and digests of materials 
to be thus brought together under the title of Deicripilw Sociolor/fr, are intended to supply the 
student of Social sr.ence with data, standing towards his conclusions in a relation like that 
m which accounts of the structui-es and functions of different types of animals stand to the 
conclusions of the biologist. Until there had been such systematic descriptions of different 
kinds of organisms, as made it possible to compare the connexions, and forms, and actions, 
and modes of origin, of their parts, the Science of Life could make no progress. And in 
like manner, before there can be reached in Sociolojrv, generalizations having a certainty 
making thenf^worthy to be called scientific, there must be definite accounts of the institu- 
tions and actions of societies of various types, and in various stages of evolution, so arranged 
as to furnish the means of readily ascertaining what social phenomena are habitually 
associated. 
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